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These new and revised bulletins are available: 


No. 200 Holden Salt Baths and Their Uses. 
No. 201 Holden Pot Furnaces. 


No. 203 Rubber Mold Cleaning, Paint Removal 
and Desanding Equipment. 


No. 204 Pressure Nitriding Process. 


No. Industrial Furnaces—Gas, Electric and 
New Luminous Wall Firing. 


No. 206 Austempering-Martempering. 
(Free Literature) 


Write for any of the above literature in which you 
may be interested, without obligation, of course. 
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Heat Treaters Properly Recognized 
in Critical Occupation List 


The Department of Labor has recently issued a “List of Critical 
Occupations for Screening the Ready Reserve”. The list is now com- 
piled that will go into effect immediately upon the declaration of a 
national emergency. All occupations listed will be automatically 
critical and the activity will become an essential one. Quite properly, 
“HEAT TREATERS—ALL ROUND” are included in this list. 
The occupation is defined as follows: 

“Alters the physical properties of metal and alloy objects of a 
wide variety and of diverse shapes and sizes by controlled heating 
and cooling to produce specified degrees of hardness, strength, 
and toughness: Plans own work sequences and exercises con- 
siderable judgment in the application of heat treating methods 
and techniques where a high degree of control is necessary to 
obtain desired physical characteristics. Applies knowledge ol 
practical metallurgy and of the characteristics of furnaces, 
chemical baths, mechanical and electrical control as hardening, 
tempering, annealing, normalizing, carburizing or cementation, 
case hardening, cyaniding, and nitriding. Specifically excluded 
from this classification are those workers who follow specified 
heat-treating procedures and whose duties are usually limited to 
feeding identical units into a furnace and maintaining tempera- 
tures within prescribed limits and to objects of a_ limited 
variety.” 

Copies of the booklet containing the list and definitions of the 


occupations may be secured from the Department of Labor, 
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A COMMERCIAL HEAT TREATING 
FURNACE INSTALLATION 


Fig. 1—A fabricated roll being put in position for loading on the 
loading rack by means of quench rack. 


O ATTEMPT to be successful in his line of busi- 

ness, a commercial heat treater must handle both 
large and small items and long and short production 
runs efficiently and economically. To do this, each piece 
of furnace equipment must be capable of doing a num- 
ber of different jobs with a minimum amount of 
labor in a minimum number of hours. Benedict- 
Miller, Inc., Lyndhurst, N. J., added such a furnace 
to their steel warehousing and heat treating facilities 
several years ago. 

This unusual bottom-opening type of furnace was 
originally installed to handle the heat treating of bars 
and tubing according to the large number of different 
heat treated conditions that are being specified by 
buyers and engineers today. Capable of handling a 
5,000 pound load (See Fig. 1), it has operated at all 
temperatures ranging from 250° F. to 2275° F., and 
has handled everything from Hastelloy bars to Teflon 
tubing. It has a hearth which is 55” wide and 27’ long, 
and handles material up to 10” in diameter. Opera- 
tions such as stress relieving, tempering, annealing, 
spheroidizing and normalizing are performed through 
this wide temperature range with a variation of only 
plus or minus 15° F., which is well within the Air 
Force and government heat treating specifications of 
plus or minus 20° F. 

Sixteen nozzle-type burners, eight on each side ol 
the furnace and each with individual pilots, fire 12 
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By JOHN P. BENEDICT 
Benedict-Miller, Inc. 
Lyndhurst, N. J. 


Fig. 2—Pieces of 134" X 20’ alloy about to be loaded. Note the flame 
characteristics of the burner and the small area to be treated. 


inches above the hearth bed. The air and gas are 
proportioned respectively by 4-inch and 3-inch ad- 
justable port valves and pass through separate lines 
to the nozzle of the burner where the mixing takes 
place. In this way a long, bushy, luminous flame is 
produced as is seen in Fig. 2, with an accompanying 
high rate of heat transfer to the material being heat 
treated, 1600 cu. ft./hr. of air at 0.5 inches water 
column and 350 cu. ft./hr. of gas at 6.0 inches water 
column are supplied to each burner. A turn down 
ratio of higher than 8 to | can be obtained. The hearth 
of the furnace is divided into six zones with a printed 
temperature being recorded for each zone every 90 
seconds by a Foxboro 6-point electronic recorder. The 
proportioning valves are controlled by a Brown Con- 
troller which both indicates and records the tempera- 
ture of the Master Control point. A Micromax elec: 
trical control unit with automatic droop correction is 
used in connection with the Brown Controller to get 
the proper proportioning action in correct: relation 
to the weight of the load being run. 

Only one man is needed to load and unload this 
furnace. Work to be heat treated is first placed by 
crane on the forked transfer rack which is then hy- 
draulically fed into the furnace. (Fig. 3.) The hearth 
is raised hydraulicaily and lifts the charge off the 
transfer rack, and the latter is withdrawn from the 
area. The hearth is then completely raised until the 
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Fig. 3—Quench rack about to drop the bars on the unloading rack. 


furnace and its sand seal fit snugly together. The ac- 
tual heat treating cycle is now ready to begin. 

While in the furnace, the bars rest on highly conduc- 
tive refractory piers with a space of seven inches be- 
tween piers. This design affords even support of the 
charge without attendant sagging and fast uniform 
heating rates. The closely spaced forks on the transfer 
rack offer the same advantage while the material is 
being transferred into the quench. 

When quenching is required after the heater ma- 
terial is removed from the furnace by the transfer 
rack, it is quenched into an oil-filled tank 28’ long by 
6’ wide by 6’ deep which is adjacent to the furnace. 
The quench rack is raised hydraulically and lifts the 
charge from the transfer rack, the rack is retracted, 
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and the quench rack with the charge is immersed in 
the oil bath. (See Fig. 4). The time cycle involved 
in removing the charge from the furnace and submerg 
ing it in the quench tanks varies between 14g minutes 
to 3 minutes, depending on the type of load being 
quenched . The operations are simple and rapid. Be- 
cause the entire charge is uniformly quenched at one 
time there is no difference in quench temperature, and 
therefore minimum variance occurs in the physical 
properties of the bars. 

The hydraulic loading and uwnloading mechanism 
means that the furnace can be loaded or unloaded 
at any temperature, No time is lost, as is sometimes the 
case in a car-type furnace, for a car to come down to 
working temperature before a man can get up on the 
car to block up the load, This important feature re- 
sults in the performance of more diversified operations 
in a shorter period of time, It also makes much simpler 
the loading of lorged rings, die blocks or plates which 
are also heat treated out of this unit. They can be laid 
out by crane on the transfer rack and loaded into the 
furnace just the way they are laid out. No time is con- 
sumed pushing and shoving as is the case when they 
are loaded into or quenched from a box furnace, and 
there is no heat to contend with as when they are 
loaded onto or quenched from a car-type furnace. 
Also, because of the minimum amount of space that 
has to be heated and as a result of the bottom-opening 
characteristic of the furnace, it can be brought up to 
heat rapidly and cooled very rapidly, thus giving quick 
access to any one of its wide range of temperatures. 
rhe temperature uniformity is good in all of its oper- 
ating temperature ranges, so it is also used as a draw 
furnace on many hardening operations, particularly in 
bar work. Stress relieving is also done in this unit on 
bars after straightening, and rounds up to 149” and 
flats up to 1” x 4” are straightened. By the use of cer- 
tain types of fixtures, parts of any size can be handled 


if the quantities are large cnough. aeas6 


Fig. 4—Schematic drawing showing the general arrangement of the 
bar furnace and racks. 


Y/Y 
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CONTROLLED ATMOSPHERE HEAT 
TREATING AND EQUIPMENT 





Editor’s Note: /¢ was felt that to reduce this article 
in length to fit one issue would be to sacrifice its value, 


hence this is Part I of two parts. 











ONTROLLED atmosphere heat treating involves 

the regulation of surface chemistry of the charge 
by application of prepared gases during preheating, 
heating and cooling cycles. Operational procedures are 
concerned with numerous factors and a step by step 
evaluation of a cycle with reference to typical con- 
structions may be instructive. Before we begin a more 
or less detailed analysis of the problems of controlled 
atmosphere processing however, let us first consider 
two of the basic conditions influencing these pro- 
cedures. 

First, the heat treating furnace itself is enveloped by 
an atmosphere,—air—, which is “foreign” or undesir- 
able with respect to the controlled atmosphere. The 
barometric pressure of the surrounding air supports a 
column of mercury of some 30” high against a vacu- 
um (or zero pressure on an absolute scale). Since 
water columns are a more convenient form of meas- 
urement, we find that atmospheric pressure trans- 
lates into a column of over 400 inches of water. How- 
ever, commercial furnaces in general operate at pres- 
sures only slightly above or below the 400 inches com- 
pressed by the air bath, and therefore, the furnace 
pressure is essentially one atmosphere. Establishing a 
base line pressure of one atmosphere, small changes 
in furnace pressure will be expressed by the symbol 
A P. The unit of measurement, inches of water, may 
be plus or minus, and its value at any point in the 
furnace has a profound influence on flow character- 


istics. 
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Fig. 1—Cross section of batch-type turnace showing work containers 
in their proper positions just prior to quenching. 
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By F. E. HARRIS 
The Dow Furnace Co. 


Detroit, Michigan 


The second condition concerns the wide range ol 
temperatures involved in the preheating, heating and 
cooling cycles. When doors are opened or closed and 
transfers of the charge are taking place, the contrac- 
tion or expansion of gases in the enclosed structure 
due to these temperature differences will cause fast 
changes in A P. The importance of these changes will 
be obvious as we apply control principles to the flow 
problems. 

Returning to specific cycles and step by step anal- 
yses, divisions may be made with respect to container 
positions for the physical structure, Fig. 1. These po- 
sitions may be evaluated with relation to processing 
factors in a continuous order as follows: 

Position 1, The loaded container, prior to charg- 
ing. 

Position The green load in the vestibule. 

The container and load as heated. 
The container and load as quenched. 


Position 
Position 


The Loaded Container, Prior to Charging, 
Position 1 

The manner in which a receptacle is loaded, Posi- 
tion I, is prescribed by a number of factors where the 
metallurgical requirements must be matched by con- 
struction features, gas application, heating and 
quenching facilities, handling provisions, and to a 
great degree by the dimensional characteristics of the 
parts being processed. Symmetrical loading has ob- 
vious advantages when we consider heat transfer 
phenomena and gas application to surface areas; such 
loadings for symmetry may vary from random loading 
for certain types of parts to a definite fixturing for 
pieces where distortion control is a problem. The 
processor finds that each part and treatment has an 
optimum method, but a useful criterion for a charge 
as loaded is one of load density. This term is the per 
cent of weight per unit of container volume, where 100 
per cent represents a completely occupied volume. 
Thus, a solid piece of steel with a volume of 4 cubic 
feet weighs 1,920 pounds; if a container with a vol- 
ume of 4 cubic feet is loaded uniformly to the top with 
parts weighing 384 pounds, the load density becomes 

384 x 100 
or 20% 
1920 

High load densities are desirable for economic rea- 
sons, other things being equal, particularly when the 
time at temperature is long to meet deep case depth 
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SALT BATH HEAT TREATING 


Reduces Distortion 


TO AN ABSOLUTE MINIMUM 


REDUCES FINISH GRINDING 


. .. because work is easily fixtured for best results and is not rehandled. All 
sections are heated uniformly by conduction. A film of frozen salt provides an 
“automatic preheat.” Buoyancy of the molten salt also minimizes warping. 
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requirements. However, the exposed area of the part 
with reference to its weight often suggests the opti- 
mum loading, and the specific part and the specific 
process must be viewed for their relation to loading 
factors. In general, when load densities rise above 30 
per cent, special precautions are usually required, es- 
pecially when the parts are small. 


The Green Load in the Vestibule, Position 2 

The hot gases flowing from the heating chamber to 
the vestibule, which is the direction of gas flow, per- 
form a beneficial action in drying the green charge 
to remove traces of water or oil contamination from 
the container and parts. The vestibule itself plays an 
important role in the processing operation in that it 
affords an opportunity for protection of both the heat- 
ing chamber and the quenching bath. The gas com- 
position in the vestibule during transfers to and from 
the heating chamber is that of the heating chamber 
itself and in this connection it may be termed an at- 
mosphere lock. 

To prevent air contamination, a liberal value for 
AP can be evaluated, and from this value the for- 
mulation for carrier gas flow rates is determined. The 
evaluation for 4 P is based on the extremely low spe- 
cific gravity of the hot gases in the chamber compared 
with that of the air enveloping the furnace; often 
this specific gravity (a function of gas composition 
and temperature), will not exceed one-tenth of that 
of the enveloping air which is at normal or room tem- 
perature. Assuming that the column weight of this 
hot chamber gas is negligible, a comparison of the 
densities of air and water shows that a 70 foot air 
column has the weight of one inch water column. Since 
A P is. to be expressed in inches of water, and since a 
seven foot vertical height of the heated section amply 
covers all except very large atmosphere units, the safe 
and minimum figure for 4 P is readily obtained, 


/ 
namely ——, or one-tenth inches of water column. If 
70 
we treat the openings found in the entire outside sur- 
face area of the heat treating unit as a single orifice, 
then with the enveloping air at atmospheric pressure 
and the gas in the unit above atmospheric, we may 
apply the flow rate formula for the orifice, 
Q=KAy4P 
where Q is the flow rate, A is the area of the openings 
connecting the unit and the enveloping air, and K is 
a proportionality factor whose value depends on the 
units expressing the flow rates, area and pressure drop. 
For our purpose we may express Q in cubic feet per 
hour of carrier gas at room temperature as it is sup- 
plied to the hot chamber and A, the area of the open- 
ings in square inches. When 4 P is 0.1 inches of water, 
taken as a minimum safe pressure, we may write 
Q 
300 
A 


or translating this to an operation rule, we must sup- 
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Fig. 2—Front view of furnace vestibule showing the outer door, outer 
door slide port, pressure relief valve, and explosion head. 


ply 300 cubic feet per hour of carrier gas for every 
square inch of opening in the outside casing to prevent 
air infiltration and subsequent atmosphere contami- 
nation. The first rule of controlled atmosphere con- 
struction is a tight outer casing. 

The vestibule is provided with pressure control and 
purging devices to correct air contaminations on ini- 
tial charging and discharging, and to minimize what 
might otherwise be rapid changes in 4 P. The breath- 
ing phenomena, duc to sudden expansion or contrac- 
tion of gaseous volumes occur only during the trans- 
fer operations, and these phenomena will be explained 
in detail later in the discussion. 

In general, all of the gas supply is made to the heat- 
ing chamber, and with the inner door closed, the flow 
is through a small port in the inner door to the vesti- 
bule. The vestibule is equipped with a constant pres- 
sure control, Fig. 2, attached to one side by a 24%” 
pipe, and with a 24%” effluent pipe for a discharge 
through a seal of flowing water. The effluent pipe, 
Fig. 3, extends downward into the water a very short 
distance, 0.1” in fact, a figure we developed for J P. 
When the gas pressure is greater than this value of 
0.1 inches of water (the carrier gas supply rate is suffi- 
cient to exceed this pressure when the unit is in the 
normal or sealed state), the water seal is depressed 
and the gas flows out through the vertical discharge 
pipe where it is lighted by a gas pilot. 

The outer door of the vestibule operates inside of 
the vestibule, and there is a particular reason for this 
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ADJUSTABLE 
VESTIBULE 
PRESSURE 


PRESSURE RELIEF VALVE 


Fig. 3—Pressure relief valve details. 


construction. While all other portions of the outside 
casing may be -welded or gasketed to form -a~gas 
tight construction, with the door which must open 
and close, and with its large area, tight sealing is a 
problem. This outer door seals against a packing ring 
which is adjustable at any spot of poor seal by means 
of adjusting screws in the outer casing, Fig. 4. Further- 
more, should any leak occur, the gas burns across the 
plate, rather than around the edge, reducing the pos- 
sibility of door distortion. It will be appreciated that 
the bypassing of gas through the relief (above a mini- 
mum pressure) also aids in solving the door sealing 
problem. 

The outer door is equipped with an opening 
covered with a heavy slide which operates in restrain- 
ing ways mounted on the inside surface of the door, 
Fig. 5. In the closed or normal position, a Y” pipe, 
orificed to 4” diameter, allows a small gas flow, ig- 
nited by a gas pilot. In the open position, an area 
of six square inches (2” wide by 3” long) is opened in 
the outer door. This opening is in line with the hori- 
zontal rolls carrying the container. 


The Container and Load as Heated, Position 3 

In the high temperature zone, the problems of heat 
supply are connected with those of the atmosphere ap- 
plication and our concern is with the correlation of 
pertinent factors. The primary concern for atmos- 
pheres is related to gas flow rates as they are applied 
to the hot chamber and to the composition of the 
gaseous mixtures. 

From the supply viewpoint, the atmosphere may be 
termed as a carrier or prepared gas plus additives. For 
most applications, the function of the carrier gas is 
the protection of carbon potential; additives such as 
natural gas and ammonia are employed for carbon 
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EXPLOSION HEAD DOOR SEAL DETAIL 


Fig. 4—Method of installing adjustable packing for sealing outer 
door, and explosion head. 
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DOOR PORT CLOSED DOOR PORT OPEN 
OPENING APPROX. 0.049" SQ. OPENING APPROX. 6.25" SQ. 


Fig. 5—Outer door slide port details. 
































and nitrogen additions to the charge. By this natural 
division of the gas components, the flow rate of carrier 
gas is dictated by the requirements of atmosphere pro- 
tection, while the flow of additives is a function of the 
metallurgical requirements of the process. 

We may deal with the carrier gas composition by 
evaluating a few pertinent reactions, and at the same 
time develop a method of evaluating the effect of air 
contamination. A common method of preparing car- 
rier gases consists in passing mixtures of natural gas 
and air through a heated tube containing a nickel 
catalyst, and the products of the reaction in the tube 
depend upon the air/gas ratio and the temperature 
attained in the tube. To illustrate the phenomena in- 
volved, we assume that methane is the only component 
of natural gas and that the reactions go to completion 
as written. Let us consider two limiting ratios, 

1. CH, + 0.5 (0, + 3.76 N,)= CO + 2H, + 1.88 N, 

2. CH, + 2.0 (0, 3.76 N,) = CO, + 2H,O+ 7.52 N, 
where (1) represents the minimum air/gas ratio with- 
out excess methane and (2) represents the maximum 
air/gas ratio without excess air. These ratios 
are 2.38 and 9.52 respectively, since O, + 3.76 N, rep- 
resents air or 21% O, and 79% N,. Note that the total 
volume of the products for either reaction is identical 
except for the nitrogen which does not enter into the 
reaction. For intermediate air/gas ratios, all four con- 
stituents will be found in the products, and the actual 
amounts for any given ratio is determined by the water 
gas reaction, 

3. H, + CO, = H,O+ CO 
which is very active at 1500°F. and above. From mass 
law considerations the actual composition as a func- 
tion of temperature can be expressed by 

4.% HO x % CO 
=K 





% H, x % CO, 
(Continued on page 31) 
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X-RAY DIFFRACTION HELPS 


CONTROL QUALITY 


Ward Leonard laboratory experts discuss test results on a problem 
by checking peaks on an X-ray Diffractometer chart. (Left to right) 
George M. Galik, Chemical Division Head; Charles J. Ganci, Chemi- 
cal Engineer and Manager of Manufacturing Engineering; E. H. Hil- 
bert, Supervisor of Chemical and Ceramic Laboratories. 

ET chemistry, petrographic microscopy and other 

analytical methods have largely been replaced by 
X-ray diffraction in solving research and quality con- 
trol problems on metal and ceramic materials at the 
Ward Leonard plant in Mount Vernon, N. Y. 

With these new X-ray tools it has been possible to 
keep abreast of an ever-increasing flow of technical 
analysis tasks and more important, to achieve excep- 
tionally high standards in the characteristics of re- 
sistors, rheostats, relays and many other electrical 
products. 

Flat contact arms on ring rheostats are made of 
SAE 1075 steel and sometime ago trouble developed 
on a certain lot during life tests. The metal cracked 
and appeared excessively brittle. The same thing hap- 
pened to a batch of phospor bronze contact fingers 
used on relays. 

X-ray diffractometer charts were made in each of 
these instances in order that the fautly metal could be 
compared with other lots having good performance 
records. Improper heat treatment was suspected so 
the laboratory put 15 or 20 specimens of the good 
metal through different annealing procedures. 

The X-ray charts from the treated specimens es- 
tablished a definite clue. As heat treatment tempera- 
tures were raised and stresses in the metal decreased, 
chart peaks became proportionately narrower at their 
bases. 

In other words, for speciments of the same basic 
composition, chart peaks with wide bases indicate 
more stress in the metal. The production lot of brittle 
contact arms and the batch of faulty contact fingers 
produced X-ray charts which exhibited this wide- 
base characteristic. 


By VERN W. PALEN 


North American Philips Company, Inc. 
Mount Vernon, N. Y. 

Another example where X-ray helped solve a prob- 
lem was concerned with core material intended for 
use in a new magnetic amplifier. For best operating 
characteristics, it was important to have proper crystal 
orientation. 

Hysteresis losses were excessive in some specimens of 
the core metal yet chemical tests gave no indication 
of what was wrong. When the laboratory studied 


grain size and orientation with the aid of a flat-plate 
X-ray camera the difference in core specimens was 
revealed. The supplier was then required to furnish 


the desired grain orientation. 

Crystal structure of wire used for winding resistors 
is also highly important. Since electrical resistance 
directly reflects the degree of contact between crystal 
faces, it becomes vitally important to keep this factor 
under proper control. X-ray is helping the laboratory 
on this task, 

Company specifications for some types of resistance 
wire require heat treatment to produce a preferential 
type of oxide coating which serves as insulation be- 
tween turns on the finished product. Here again, 
X-ray analysis serves as a control to keep the oxide 
coating within the desired tolerance limits. 

In general, X-ray techniques have made it possible 
for Ward Leonard to establish an entirely new set of 


standards for metal composition, ee 


A laboratory technician examines chart during analysis of a speci- 
men in the Norelco X-ray instrument. 
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In the Sperry Electronic Tube Divi- 
sion of SPERRY RAND, Gainesville, 
Florida, a battery of 7 Sargeant & 
Wilbur furnaces perform faithfully 
and economically, aiding in the pro- 
duction of klystron tubes. 


Representatives 


WM. D. PRICE JOHN FIGNER CO. 
611 Ann Street — Box 414 1123 LaClaire Ave. 
Monroe, North Carolina Pittsburgh 18, Pa. 


ROY M. JAHNEL M. CLAYTON SCHWER 
1095 Conn. Ave., N.W. 2920 Grand Blvd. 
Washington, D.C. Detroit, Michigan 


WM. G. PRAED T. C. JARRETT CO. 
416 N. State St. 95 South Ammons St. 
Chicago 10, IIl. Denver 15, Colorado 


EDWIN A. WERT GERALD B. DUFF & CO. 


1828 N. Alexandria Ave. 
Los Angeles 27, Calif. 


STOUT & LOMAN 


2165 Morris Ave. 
Union, New Jersey 


MARSHALL C. BATTEY 
712 West Sycamore St. 180 Weeden St. 
Kokomo, Indiana Pawtucket, R. I. 


Cc. R. MORELLO 
Crestmont Products, Ltd. 
45 Hollinger Road 
Toronto 16, Ontario 
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@ Five S&W Conveyor Furnaces with 15” 
belts are used for silver and copper brazing 
of klystron tube components, as well as for 
degassifying and oxidizing. 


Two S&W Pusher Furnaces are used pri- 
marily for brazing operations. 


Atmosphere is dissociated ammonia, pro- 
duced from two 2,000 CFH S&W Am- 
monia Dissociators. 


Purging atmosphere is supplied by a 1500 
CFH Forming Gas Generator. This atmos- 
phere is dried by an automatic, activated 
alumina dryer. 


Write today for literature—and state your 
problem. Our staff of engineers is ready to 
advise without obligation. 


SARGEANT & WILBUR, INC. 


185 Weeden St., Pawtucket, R. 1, 


hh 





Complete Line of Electric and Fuel Fired Heat Treating 


Equipment + Furnaces * Generators * Ammonia Dissociators 


Gas Conditioning Equipment * Accessories 





NONDESTRUCTIVE SAMPLE TESTING 
FOR CRACKS AIDS HEAT TREATING 


| CURRENT years, nondestructive testing methods 

such as Magnaflux and Zyglo have moved from final 
inspeciton to become a money-saving tool in produc- 
tion. They are used by production men. In this use, 
sampling inspection of pilot runs and during produc- 
tion runs checks the quality of both the material be- 
ing used and the heat treating processes themselves 
so that defective parts are not made. This is more 
economical than finding defects and finished products. 
Used for control of heat treating, Magnaflux and 
Zyglo find useful applications in three locations, de- 
pending on the nature of the process. 


Control of Material Entering Heat Treat 
Incoming stock is widely inspected prior to heat 
treat, and often as bar stock forgings, castings, etc., 
prior to the machining operations which precede heat 


treating. 

In the case of parts made from bar stock, the in- 
spection finds the heavy non-metallic inclusions or 
segregates which would open up in heat treat to make 
serious cracks. Note Fig. | where Magnaflux inspec- 
tion of a finished wrist pin shows a heavy non-metallic 
opened in heat treat to destroy the part. This could 
have been detected just as readily by inspection in 
the rough state to avoid this wasted machining, heat 


. 


Fig. 1—Magnaflux inspection of finished wrist pin shows large 
crack which opened in heat treat, due to a non-metallic inclusion. 
The wasted finished machining and heat treating here, could have 
been saved if the inclusion had been detected by inspection before 
heat treat. 


10 


By FRANKLIN S. CATLIN 


Magnaflux Corporation 
Chicago, Illinois 


treating, and grinding. Likewise on forgings there can 
be flash line tears which become more pronounced 
after heat treat. 

When steel or malleable castings are heat treated, 
invisible cracks present before the heat treat open up 
to make serious cracks that cause rejection after heat 
treat. Steel castings can have cracks which should be 
completely removed and areas repaired by welding 
prior to heat treat. Many malleable foundries are 
doing a quick Magnaglo inspection in the “hard iron” 
state to avoid putting cracked castings through the 
anneal. This serves to lower costs and increases the 
heat treating capacity by annealing only parts that 
will be useable. See Fig. 2 for cracks due to improper 
spruing in a malleable casting as detected with Mag- 
naglo in the “hard iron” state. 


Establishing Correct Heat Treat During Set-up 

These test methods which find cracks quickly are 
used along with hardness tests in many plants, when- 
ever a new lot of parts is started through heat treat. 
Thus the heat treat operation is set up so as to get 
the right hardness in the parts but without causing 
cracking that would otherwise continue throughout 
the heat treat run. For this use, a small Magnaglo 
unit is usually located right in the heat treat depart- 


Fig. 2—Cracks shown with Magnaglo in malleable casting. Here 
they are detected in the “hard iron” state and annealing will 
not be wasted on this already cracked part. However, these cracks 
are due to improper spruing, which can be immediately corrected to 
avoid cracking more parts. 
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Fig. 3—Visual appearance of a shaft for an electric hand drill, as 
it looks when the first of a lot of these shafts are induction heat 
treated, during set-up. 


a Fae SY Bei m : 
Fig. 4—During set-up, each of the first shafts heat treated is tested 
with Magnaglo, which here shows cracks that are eliminated in the 
heat treating of other shafts by correcting the time cycles of the 
automatic induction heat treater. 


ment, and used by the heat treat foreman or super- 
visor. 

Automatic induction heat treat operations are an 
example of the use of this inspection during set-up. 
In Fig. 3 we see the visual appearance of a shaft for 
an electric hand drill under white light, apparently 
uncracked. Fig. 4 shows cracks in the hardened teeth 
of the same part under black light after processing 
with Magnaglo. These cracks were found during set- 
up of the induction hardening. Procedures were im- 
mediately corrected so that there were no cracks in a 
run of several hundred of these shafts. These samples 
are from a company making many quality hand tools, 
and all of their induction heat treat set-ups are for a 
few hundred parts of many types and sizes. To avoid 
cracking parts during the heat treat, each set-up is 
checked with Magnaglo, and for hardness. 

As another example, in one of the large farm tractor 
plants the induction heat treat man has a small Mag- 
naglo unit in the automatic heat treat department. As 
he sets up the automatic cycles on the heat treat equip- 
ment, he checks for correct set-up in heat treating a 
wide variety of gears. Here, they have found that one 
of their biggest variables from job to job is in the 
temperature of the water quench. Sampling checks 
with Magnaglo are made regularly to be sure the 
cycles are correct and thus the quench is kept satis- 
factory. 
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Production Runs Controlled by Sampling 


With Magnaglo or Zyglo in the heat treat depart- 
ment (depending on whether parts are magnetic or 
non-magnetic) the production men usually check a 
few sample parts out of each hour’s run during any 
continuous or long production heat treat runs. Thus, 
if any of the variables in the heat treat process have 
changed to cause cracking of parts, the cause is found 
immediately and the heat treat process can be cor- 
rected to eliminate cracking. Similar checks can be 
made on batch type processes. Fig. 5 shows quench 
cracks pinpointed by Magnaglo after heat treat of 
steel castings. This shows that procedures are “going 
bad” and correction must be made immediately to 
confine this trouble to only a few parts. 


Fig. 5—Magnaglo pinpoints quench cracks in samples of steel 
castings, tested as they come from heat treat. Immediate correction 
of heat treat procedures will eliminate these cracks in future castings. 


Find Design Problems Causing Heat Treat Cracks 

Cracks that occur in heat treat are often due to 
sharp corners or other design characteristics. These 
sharp changes in section are sometimes not essential 
to the function of the part, but make it extremely dif- 
ficult to heat treat without cracking. In such cases, a 
simple design change can greately reduce heat treat 
loss. Also, it can often permit use of a lower cost steel, 
without having to select high priced steels that are 
less touchy during heat treat. Fig. 6 is one of many 
examples of a part where Magnaglo shows a crack at 
a sharp corner in a change of section, where a round 
fillet could have reduced the possibility of cracking 
in heat treating. Sometimes, too, sharp corners are 
not inherent in the design. They may be due to a 
machining practice that can be changed easily to 
avoid sharp corners. 


Why Crack Testing Helps 
Perhaps you have a natural question as to why an 
engineered nondestructive test such as Magnaflux, 


W 





IF YOU WERE PLANNING TC 
DOUBLE OR TRIPLE PRODUCTION 
WOULD YOU DUPLICATE YOUR 
PRESENT EQUIPMENT? 


Automotive Parts Manufacturer 
Installed Third Unit In Same Piant 





--- BECAUSE --- 


Continuous Direct Fired Annealing Furnace— 
Has low cost initial investment factor, 

Does a huge amount of work—3,000 pounds 
per hour. 

Requires small hearth area—35 square feet, 
Brings work to heat rapidly—shafts weighing 
3 lbs. each heat to 1400 degrees F. in 15 minutes. 
Utilizes open construction of Industrial Heating 
Equipment “U” Link Type Belt to heat entire 
piece evenly, 

Operates economically — maximum fuel con- 
sumption is 2,000 C.F.H. of 1000 BTU gas, 
Reduces parts to desired temperature instantly 
by means of a spray type cooler. 


SEND FOR BULLETIN 15 DESCRIBING 
THIS EQUIPMENT 


“CIRC-AIR” 


INDUSTRIAL HEATING EQUIPMENT COMPANY 
3570 FREMONT PLACE 
DETROIT 7, MICHIGAN 





Fig. 6—This crack, shown by Magnaglo, occurred during heat treat 
because of the sharp corner at the change of section in this part as 
designed. Often, minor design revision can eliminate the sharp corner 
to avoid cracking. 


Magnaglo, or Zyglo need be used as methods of con- 
trol whereby action for the elimination of cracking is 
indicated. There are four or five factors that make 
these methods particularly useful for such a produc- 
tion tool, 

First, all of these methods put an indication right 
on the part itself, to mark the actual detect so that it 
can be seen and understood by anyone. This is of par- 
ticular advantage to the production man because the 
cracks can be easily seen and their origin understood. 
Thus he is in a position to correct the cause of crack- 
ing whether it be heat treat, previous processing, or in- 
herent defects. The shape and location of the crack 
is a direct clue to the cause. This is especially true 
for heat treat cracks which come from 4 or 5 specific 
causes, and which differ distinctly in shape and loca- 
tion depending upon the cause. When the cracks are 
so clearly shown, the broad experience in the heat 
treat department quickly makes the cause recognizable 
and suggests the cure. In this manner the heat treater 
can exercise good defect prevention at many places 
in the manufacturing processes. 

Second, the methods are nondestructive. No part is 
injured when it is tested. Thus, a sampling test can 
be run on useful production parts without destroying 
any part. 

Third, the methods are low cost to use. Any process 
used for production must cost less than it saves in 
production costs. With these methods where each 
part can be tested in a few seconds, and much ex- 
pensive waste prevented, it is easy to save much more 
than the cost of the sampling test. 

Fourth, all surface defects and cracks are shown with 
great reliability. A crack that is not visible without 
testing can be just as serious and cause as much 
trouble to heat treat as one that is visible. With a 
test method that shows all cracks, the judgment as 
to seriousness is not based upon guessing but upon 
positive and thorough knowledge plus experience 
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Fig. 7—Testing axe heads after heat treat, Magnaglo shows several 
distinctly different types of cracking present. Experienced heat treaters 
find these due to different causes, each of which is corrected to 
greatly reduce cracking of parts. 


with the methods that develop with a lew weeks of use. 

Fifth, these test methods are simple to use. Thus, 
the set-up man or heat treat foreman can be easily 
trained to test the kinds of parts for which he is re- 
sponsible. He can do the testing in a few minutes, 
as a small part of his regular job and apply his ex- 
perience and testing results to correct any adverse 


conditions. 


Case History: Trouble Shooting in Axe Manufacture 

The Collins Axe Company of Collinsville, Connecti- 
cut takes great pride in maintaining a very high qual- 
ity product, with precision heat treating in making 
axe heads and other impact cutters. For many years 
a careful Hammer Test was used on all axe heads be- 
fore shipment. Eventually Collins raised the question 
of whether this destructive test really provided the 
desired reliability. The Magnaglo fluorescent mag- 
netic particle nondestructive test was carefully investi- 
gated and installed when it offered full reliability 
and equal production rates without increase in costs. 

In addition to vastly improved reliability and fully 
ample speed, Magnaglo provided a most valuable 
added benefit,—to aid their sensitive heat treat harden- 
ing process. Fig. 7 is a graphic demonstration of this. 
The Magnaglo indications on the large axe head on 
the left and the small one in the center show cracks 
whose cause is found in the heat treat. The factory 
personnel have further developed their ability to 
find causes to know that this “corner” type of crack 
is caused by quenching. The small “edge” crack 
shown on the third axe head is found to be caused in 
the heating cycle. Mr. G. F.-Whitney, the Plant Engi- 
neer, feels that these cracks are caused by little nicks 
or stress raisers which open into cracks while the heads 
are in the heat treating furnace. Mr. Whitney has 
gone so far as to say, “The location and type of crack 
permits us to determine the cause of the crack. We 
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Fig. 8—Normal appearance of axe heads from Figure 7 shows how 
completely invisible these serious cracks are to the naked eye. 


also believe with optimum hardening we must expect 
a certain pevcentage of crackage, that is, unless we 
find a certain amount of one type of crack, we feel 
that our hardening operation needs correction”. 
Naturally, the Collins Company has found that 
cracks have other causes too, but each cause has its 
own crack pattern, and the benefit is in being able to 
correct the cause without delay. Thus, a minimum 
number of defective parts is produced, heat treating 


and other processes are more closely controlled, and 
higher production is possible with existing plant 
equipment. Fig. 8 shows the same cracked axe heads 
as they would appear in visual inspection. Even if one 
of them broke in the Hammer Test, it would be im- 
possible to tell easily what type of crack had been 


present, 


Case History: Removing Danger from 
Chisel Breakage 

What you can’t see can hurt you! The chisel at the 
left shown in Fig. 9 looked perfectly good until it 
broke. It failed in use, and let go a chip that luckily 
“missed”, but could have seriously injured the user. 
At the right in the photo you see why the chisel 
broke. That chisel was from the same lot. Tested with 
Magnaglo the invisible heat treat cracks showed 
clearly under black light. These are the cracks that 
cause the other chisels to break, and three are readily 
seen. 

Once the condition was recognized, correction of 
the cracking was obvious and simple. Magnaglo was 
used during heat treat to control and eliminate the 
variables in heat treat that caused the cracks. Varia- 
tions in water quench temperature were found to be 
the major cause. With this inspection control, pro- 
duction runs regularly made safe chisels, free of 


cracks. 
(Continued on page 28) 





Right Or Wrong In 


LABOR RELATIONS 





Editor’s Note: This department presents, in each issue, 
a round-up of day to day in-plant problems and how 
they were handled by management. Each incident is 
taken from a true-life grievance which went to arbitration. 
Sources of these cases will be given upon request. 











Can You Fire An Employee For Leaving His Job 
Before The “Quit” Whistle? 


What Happened: 

About 11:30 in the morning, the Company Presi- 
dent was walking towards the plant entrance when he 
spied Ewell Fergeson, (an employee he knew) walk- 
ing towards his car. The President called to Ewell 
and told him to report to his foreman for being off 
the job prior to the lunch whistle. Ewell said he would 
and went to lunch anyway. He returned at 12:45, 
punched his timeclock and reported to his super- 
visor. When the foreman checked Ewell’s timecard, he 
discovered that someone had apparently punched out 
for the employee at lunch because the card showed 
a 12:00 noon exit, in spite of the fact that he was 
seen outside the plant at 11:30. Ewell maintained 
ignorance as to who punched his time card. He was 
given an indefinite layoff until he told who did the 
punching out for him. A few days later when he 
still refused to proffer the information, he was fired. 
Ewell took his case to arbitration. He charged the 
Company was wrong on several counts: 

1, Management can’t discipline an employee by 
giving him an “indefinite layoff”. Punishment 
must be specific and definite, he maintained. 
Firing was not justified because his offense was 
not that serious. Sure he left early one day 
without permission, but that’s not a capital of- 
fense, he said. 
Was Ewell: 


RIGHT © WRONG 


What Arbitrator Gerald A. Barrett Ruled: 
“The original penalty of an indefinite layoff plainly 
lacked proper cause in this case because it had no 


specific duration. If the Company felt that Fergeson’s 
failure to explain the entry on his time card was an 
offense which warranted the imposition of discipline, 
it had the duty of weighing the degree of the offense 
and then imposing a sanction consonant with the 
offense. A layoff “until an explanation is given” is a 
wholly unreasonable and insupportable penalty under 
this contract. The only offense of which Fergeson may 
fairly be said to be guilty is his brief anticipation of 
the noon whistle. Discipline in some degree is war- 
ranted for this offense, and the Arbitrator does not 
condone his action. But the penalty of discharge for 
such an offense, particularly when there is no prior 
record of discipline against Fergeson, is a gross vio- 
lation of “proper cause.” The maximum penalty which 
the Company could conceivably have imposed, allow- 
ing the fullest latitude for the exercise of managerial 
discretion, is a layoff of one week and the award there- 
fore so provides.” 











Can You Fire A Union Official For Using “Abusive 
Language” Towards A Supervisor During a Heated 
Argument? 


What Happened: 

John Simmons was chief steward and it was his job 
to handle grievances. One morning while walking 
through the plant, he ran into William Vickers, a 
supervisor. “John”, the foreman said, “I have an 
answer to a grievance you filed yesterday. Here it 
is.” Simmons took the slip of paper and went into a 
corner to read it. A moment later, his face flushed, he 
ran up to Vickers and began arguing with him about 
the grievance answer. Tempers flared, but it was 
Simmons, the Union man, who ended the discussion 
on a note of abuse and profanity. This all took place 
in front of other employees. The next day the shop 
steward was fired. When the issue came to arbitration, 
Simmons admitted getting angry and using indelicate 
language. But such language, he said, was “shop 
talk”. “Stewards are not expected to talk like sissies 

(Continued on page 32) 
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Blanking Die of Lehigh H Produces 
15,000 Shotgun Hammers Between Grinds 


A minimum of 15,000 shotgun ham- 
mers between grinds, with occasional 
runs as high as 20,000—that’s the kind 
of performance they’re getting with Beth- 
lehem Lehigh H in a blanking operation 
at Milford Tool & Die Co., Milford, Mass. 
And the operation isn’t easy, for it in- 
volves an intricate section, heavy weight 
of stock, and heavy scale condition. 
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The die is hardened to Rockwell C 59-60, 
and operates in a 70-ton press. It blanks 
8620 hot-rolled alloy steel, 14 in. thick, the 
finished part looking much like a piece to 
a jigsaw puzzle. From 0,004 to 0.006 in. 
is removed in redressing. 

Lehigh H is our special-purpose 
high-carbon, high-chromium tool steel. It 
is easy to machine, and undergoes mini- 
mum distortion in heat-treatment, result- 
ing in high compressive strength. Le- 
high H is a deep-hardening steel. It has 
good wear-resistance, and is safe for in- 
tricate dies having sharp corners. 

If you would like to try Lehigh H in 
your shop, you'll find your tool steel dis- 
tributor anxious to be of service. Call him 
at any time. Lehigh H may also be ob- 
tained direct from our mill depot. 





NEW COLOR FILM 
ON TOOL STEEL 


You'll like our new educational motion 
picture, “Teamwork.” The film takes you 
behind the scenes in describing the manu- 
facture, quality-control, heat-treatment, 
and end-uses of Bethlehem carbon, oil- 
and air-hardening, shock-resisting, hot- 
work, and high-speed tool steels. 

“Teamwork” is in color, with sound. 
It is on 16-mm film, and has a running 
time of 30 minutes. It’s ideal for showing 
to distributors, die-makers, machine-tool 
manufacturers, heat-treaters, machinists 
and technical societies, as well as engi- 
neering students. 

If you would like to borrow a print, 
write to Publications Department, Room 
1005, Bethlehem Steel Company, Beth- 
lehem, Pa., selecting a showing date as 


far in advance as possible. 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


Multiple Tools Improve 
Hot-Work Tool Life 


All hot-work tools are subject to heat- 
checking, a type of surface-deterioration 
consisting of shallow cracks, usually in 
network form, which lengthen and en- 
large gradually during service. The cracks 
stem from the repeated thermal stress set 
up each time the tool is used. During use, 
portions of the tool surface are heated 
rapialy by contact with the work, caus- 
ing expansion; subsequently natural 
cooling, or some type of forced cooling, 
causes contraction. Repeated cycles of 
expansion and contraction produce 
stresses which lead eventually to heat- 
check cracks which shorten tool life. 

If multiple tools are used alternately, 
the severity of thermal stress in each 
operation is decreased, thus retarding 
heat-checking, and lengthening tool life. 
A typical example is in hot-piercing 
punches. Often as many as six punches 
are provided, and used alternately in a 
rotating fixture which permits rapid 
placing and removal of the tools. The 
life of each tool is often doubled in this 
manner. However, wherever multiple hot- 
work tools are used, some degree of im- 
provement in tool life may be expected. 





In our September-October issue 
we published in this department 
an article entitled “Overcoming 
Brittleness” written by D. R. Ed- 
gerton of the Lindberg Engineer- 
ing Company, Chicago, Ill., and 
editor of their publication called 
“Heat Treating Hints”. Shortly al- 


ter publication we received a letter 
Metal- 
Aircraft Com- 


from Hiram Brown, Chief 
lurgist of the Solar 


pany, Des Moines, Iowa, taking is- 


sue with several points in Mr. Ed- 
gerton’s article. 

The resultant exchange of cor- 
respondence was of such  signifi- 
cance for the additional informa- 
tion that was received, that we pub- 
lish it here with their permission. 


Metal Treating Institute 
271 North Avenue 

New Rochelle, New York 
Gentlemen: 

I have just finished reading 
the September-October issue of 
METAL TREATING, and I 
would like to offer a few comments 
on one of the heat treating hints 
“Overcoming Brittleness” which 
appears on pages 28 and $2 of that 
issue. 

It may 
take issue with an experienced heat 
treating company such as Lindberg 
but there are several technical fac- 
tors that do not tie in with the in- 
D. R. Ed- 


First ol 


seem presumptuous to 


formation given by Mr. 
gerton in his brief article. 


all he states that the 410 material 
was slow cooled overnight to 800- 
1000°F and then aircooled to room 
temperature. Normal procedure 
calls for 410 to be cooled to 1100°F 
and then air cooled to room tem- 
perature. Slow cooling in the range 
of 800-1000°F is a common cause 
of brittleness for this type of ma- 
terial. It does not 
late to the migration of carbon to 
the grain boundary or grain coars- 
ening. Material cooled 
through — the mentioned 
range will often show severe em- 
looking 


necessarily re- 


slow 
above 
brittlement and coarse 
fracture when tested in impact. 
However, the material in most 
cases passes all other requirements 
such as strength, hardness, elonga- 
tion, and normal bend test. 

I should like to call your atten- 
tion to the statement that the cor- 
rection was attributed to the fact 
that a “second treatment will usu- 
ally overcome the abnormality.” 
This is true but you will note that 
the reheat treatment states that the 
material was heat treated at 1850 
F and air quenched prior to draw- 


New Pangborn Hydro-Finish 


solves such cleaning problems as: 


* deburring 


* surface finishing 


* finishing threaded sections 

* improving cutting tool life 

* maintaining dies and molds 
* removing grinding lines 
* removing heat treat scale 
* preparing surfaces 


Pangborn has redesigned the Hydro-Finish for added 
efficiency and easier handling. Originating the use of air 
jet sluriators to eliminate pumps, the new Hydro-Finish 
represents a lower investment as well as a lower mainte- 
nance cost. Optional equipment simplifies overall opera- 
tion. Investigate Pangborn Hydro-Finish now! 

For full details, send for Bulletin 1403, now! Write to: 
PANGBORN CORPORATION, 3600 Pangborn Boulevard, 
Hagerstown, Maryland. Masmgasvere of Blast Cleaning 
and Dust Control Equipment. 


BLAST CLEANS CHEAPER 
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ing at 450°F. This is not the same 
treatment that resulted in the brit- 
Uleness, since the material appar- 
ently was not slow cooled through 
the brittle range. Had this latter 
heat treatment been applied to the 
material in the first place brittle 
ness might not have been encoun 
This men 
tioned in the 
think that it is significant. I think 
would 


was not 


history 


tered, facton 


case and | 


that the correct statement 
have been that a reheat treatment 
will overcome the brittleness pro 
vided the material is not slowly 
cooled through the range of 800 
1000°F, 


HIRAM BROWN 
Company Chief Metallurgist 


Mr. Hiram Brown, 
Chief Metallurgist 
Solar Aircraft Company 
Des Moines 5, Iowa 
Dear Hi: 
Far be it 
argument with a good practical 


from me to start an 
metallurgist and one for whom I 
have the highest respect! 

Maybe we can agree that regard- 
less of steel analysis, it is poor prac- 
tice to finish a forging on the ham- 
mer in the higher forging range. 
Most authorities agree that 1600- 
1700°F is the finishing 
range and that finish forging above 


proper 


that range or reheating of a nearly 
2150-2200°F 
without adequate subsequent re- 


finished forging to 
duction may promote grain growth. 

Whether the time required to 
furnace cool a lot of forgings from 
1100°F to 800°F 
blue temper brittleness — I don’t 
whom I 


would promote 


know. Authorities with 
have checked agree only that slow 
cooling must be continued well be- 
low 1500° on 410 Type Stainless 
and some cool to 350°F as a pre- 
caution against cooling bursts. 

It has been our experience that 
a normal treatment will sometimes 
not overcome the grain growth and 
that a second treatment or “double 
treatment” will help to refine the 
grain and the 
strength with accompanying loss of 
machinability. Perhaps my point of 
“double treatment” was not suffi- 
ciently clear. 


improve impact 
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GENERAL ALLOYS company 


403 WEST FIRST STREET 


I certainly do agree that “temper 
brittleness” can occur in quenched 
parts of 410 Stainless drawn in the 
800°F - 1100°F 
cooled. I honestly 
tered that condition in cooling a 
forging and would certainly appre- 


range and slow 


never encoun. 


ciate your advising such embrittle- 
ment that you have experienced. 
Thanks for your comments and 
criticism. 
D. R. EDGERTON 
Lindberg Steel Treating Company 


D. R. Edgerton 
Lindberg Steel Treating Company 
Melrose Park, Illinois 


BOSTON 27, MASSACHUSETTS 


Dear Dave: 

Thank you for your letter of Jan- 
uary 5 in answer to my letter of 
November 9 concerning heat treat- 
ment of 410. I am not disagreeing 
with your comments concerning the 
finishing range of temperature for 
this material. The only objection 
I found was in the heat treating of 
the parts where they are allowed to 
slow cool below 1000°F. We have 
had actual experience with bar 
stock of all sizes which was allowed 
to slow cool by the mill before 
shipment to us. In such cases im- 


pact resistance was extremely low, 
(Continued on page 33) 
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ETL EEL HEAT TREATERS... 


Heating Equipment Association 
Meeting 

The Industrial Heating Equip- 
men Association held their annual 
business meeting in Chicago this 
past February and elected the fol- 
lowing officers: E. E. Staples, Hevi 
Duty Electric Co., president (see 
cut); W. E. Holcroft, Holcroft and 
Co., vice-president; and R. E. Whit- 
taker, Swindell-Dressler Corp., was 
re-elected treasurer. 

One of the highlights of the ses- 
sion was the speech given by John 
Graham, chief metallurgist, Inter- 
national Harvester Co., Chicago, 
and one of the good customers of 
many members of the association. 
He stressed the fact that one of the 
big problems facing equipment 
manufacturers was how to convince 
industry of the need to replace 
many old furnaces with new and 
more efficient ones. He made sev- 
eral suggestions as to how to work 
on this problem, and stated that he 
was convinced that it was becoming 
more expensive to use old equip- 
ment but that it was the job of the 
equipment suppliers to explain to 
the users what they need in the 
way of new equipment because fre- 
quently the builders know the 
needs of the customer more than 
the customer does himself. 


Another interesting part of the 
meeting was an afternoon round- 
table discussion session in which 
the members and guests were di- 
vided into nine groups each headed 
by a discussion leader and each 
group discussing a different topic 
of interest to the association. 

It was also pointed out that in 
1955 the makers of industrial heat- 
ing equipment more than doubled 
their 1954 business and that the 
prospects for 1956 were excellent 
because 20% of the ’55 orders were 
already placed during December. 


Nation’s Largest Vacuum 
Melting Furnace 

The nation’s largest 
melting furnace was tapped re- 
cently by Vacuum Metals Corpora- 
tion at Syracuse, N. Y., under the 
supervision of James H. Moore, 
General Manager. 

Jointly owned by Crucible Steel 
Company of America and National 
Research Corporation, Vacuum 
Metals was the first commercial pro- 
ducer and the first fully integrated 
producer of vacuum melted metals 
and alloys in the country. 

Dwarfing the earlier 300 and 600 
pound furnaces, the new 2,200 
pound vacuum melting furnace is a 
far cry from the small crucibles that 
produced the first samples of vac- 
uum melted metals in the labora- 
tories of National Research Corpo- 
ration more than ten years ago. 

The design, which was based on 
five years of operating experience 
with such semi-continuous vacuum 
furnaces, was under the direction of 
Dr. M. H. Hnilicka of the Research 


vacuum 


Division of National Research Cor- 
poration. The furnace was built by 
the Equipment Division of Na- 
tional Research and installed by 
the engineering department of the 
Sanderson-Halcomb Works of Cru- 
cible Steel, under the direction of 
Mr. W. K. Lowe, Chief Engineer. 
The new unit increases by 60 to 
75 tons, the monthly potential sup- 
ply of vacuum melted metal for 
industry. 

The products of this process are 
characterized by cleanliness and low 
gas content, with consequent higher 
elevated temperature strength and 
ductility, and increased fatigue and 
impact strengths. They have proven 
superior for use in critical applica- 
tions in aircraft engines and in 
machinery components requiring a 
quality unattainable from conven- 
tional metal. 


Metals melted in a vacuum are 
superior to conventional atmos- 


pheric melted metals, particularly 
where such mechanical properties 
as stress-rupture strength and duc- 
tility, fatigue strength, notch duc- 
tility and impact resistance are 
prime factors. 

Experimental evaluations and 
production trials have been made 
from vacuum-melted metals in such 
industries as aircraft, automotive, 
electronics, bearing, tool steel, nu- 
clear energy, and others. Most are 
subject to heat treatment of some 
sort. Currently, investigations as to 
the effects of vacuum melting upon 
heat treatability indicate no major 
changes in either result or heat 
treat process are required. More 
uniform results could be expected 
because of structural uniformity 
and metallic purity. It is safe to 
say at this point, however, that 
vacuum melted metals will present 
no problems to the heat treater. 


For further information circle No. 1 


100th Anniversary 


One of the nation’s oldest and 
largest manufacturers of refractory 


METAL TREATING 





products, The Robinson Clay 
Product Co. of Akron, Ohio, is 
observing its 100th anniversary in 
1956. 

Robinson manufactures a com- 
plete line of high-quality refrac- 
tories, including firebrick of all 
types for super-duty, high-heat, 
intermediate and low heat applica- 
tions; insulating firebrick in all 
standard and special shapes; cast- 
able refractories and bonding mor- 
tars for super-duty and high-heat 
duty service. One of the clay indus- 
tries most diversified firms, Robin- 
son is also known for its complete 
line of vitrified clay pipe, related 
clay products and a wide selection 
of pottery, china and glass. 


For further information circle No. 2 


Endothermic Generator 

A new laboratory-size endother- 
mic generator is the most recent 
addition to the extensive lines of 
controlled atmosphere processing 
equipment produced by Ipsen In- 
dustries, Inc., Rockford, Illinois. 

This G-150-E electrically-heated 
generator is used for the small- 
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The metal spars used in rotor blades of the 
famed Piasecki “workhorse” must stand 
great stress and strain. 


For strength and flexibility... 
20’ PIASECKI ROTOR SPARS QUENCHED 
IN SUN QUENCHING OIL LIGHT 


At the Metlab Company of Philadelphia, 
Sun Quenching Oil Light plays a major 
role in the successful quenching of the 20 
ft Piasecki spars. 


Sun Quenching Oil Light helps give the 
spars exactly the qualities they need... 
maximum strength with a minimum of dis- 
tortion. Proof once more of the ability of 
Sun Quenching Oil Light to perform diffi- 
cult oil quench jobs, satisfactorily. 


For more information about Sun Quench- 
ing Oil Light, see your Sun representative 
or write Sun On. Company, Philadelphia 


To heat treat the Piasecki 
spars, Metlab Co. of Phila 
uses unusual techniques.. 
and...Sun Quenching Oil 


3, Pa., Dept. MR-11. 


Light. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY 


PHILADELPHIA 3, PA. 


IN CANADA: SUN OIL COMPANY LTD., TORONTO AND MONTREAL 





scale heat treatments usually re- 
quired in the laboratory or tool 
room heat treat department. Rated 
output is approximately 150 cfh of 
prepared atmosphere gas, but this 
output can be increased by approxi- 
mately 50% when required. 

Although the generator is specifi- 
cally designed for use with the 
Ipsen RT-25 laboratory furnace, it 
can be used with any controlled 
atmosphere furnace of proper size. 

The generator is housed in a 
compact cabinet with operating 
instruments and controls conven- 
iently located in front. 


For further information circle No. 3 


Park Chemical Personnel 

Two personnel changes have 
been announced by the Park Chem- 
ical Co., Detroit, Michigan. 

William P. Askew, who has been 
in the Specialty Division of the 
company since 1946, will work out 
of the home office as sales repre- 
sentative of the Heat Treating 
Materials Division. 

Robert H. Settles has joined the 
company as sales representative of 
the Heat Treating Materials Divi- 
sion in the New England states. 


Plating Room 
Orderly arrangement of plating 
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- SET IT AND FORGET IT! to 
- Completely Automatic 
- Carbon Control... 
I- Regardless of Furnace f° ~~: 
}- Temperature Change Ppa 





The Ipsen CARBOTRONIK carbon controller 
automatically coordinates furnace temperature and 
dew point to continuously provide any desired 
carbon potential from 0.20% to 1.25%. Enriching 
gas additions are made at the furnace and accuracy 
is + 0.02% carbon over a range of 1400° F to 
2000° F 
@) Dew points are measured every 5 seconds by 
a voltage type element. This sensing element is 
unaffected by ammonia or any other atmosphere 
gas and it does not require calibration. The oper- 
ator merely sets the selector to desired carbon con- 
tent and any furnace temperature changes are 
compensated for automatically. 





IPSEN INDUSTRIES, INC. 
717 South Main Street, Rockford, Illinois 
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equipment enables Westinghouse 
Electric Co. to process thousands of 
electronic parts daily in any of 16 
different ways at its Air Arm plant 
in Baltimore. 

Westinghouse coordinated equip- 
ment layout and operating proce- 
dures for this plating room with 
engineers from Hanson-Van Win- 
kle-Munning Co., Matawan, N. J., 
who specified and supplied process- 
ing equipment. 


First three tanks in photo (left) 
are for electrocleaning, cold rinsing 
and pickling. ‘Tin, cadmium and 
vine plating barrels are at the end 
of this processing line. ‘The line on 
the right handles clectrocleaning 
nickel and chrome plating. All 
tanks in this room are arranged so 
that metal parts are routed as 
quickly as possible through the 
various processes. 


For further information circle No. 4 


New Representative 
Heatbath Corporation announces 
the appointment of James B. 
Wheeler as Technical Representa- 
tive for the Northern Ohio area. 
Mr. Wheeler has been closely 
associated with heat treating and 
metal finishing for the last ten 
years, first as Superintendent ol 
Elyria Plating Company and later 
as Service Representative for Gen- 
eral Supply Company in Cleveland. 
Mr. Wheeler will work out of the 
office and warehouse at 3540 Cro- 
ton Avenue, Cleveland 15, Ohio, 
telephone Henderson 1-4900. 


Revised Stainless Steel 
Designations 
Major changes have been made 
in the published designations for 
stainless steel types by the American 
Iron and Steel Institute. The newly 
announced changes are the result 
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of improved industry practices, the 
elimination of government controls 
and an effort to provide a wider 
degree of flexibility in working 
stainless. They give the user even 
greater uniformity and dependabil- 
ity in these special requirement 
steels. 

New additions to the 300 and 400 
series bring the total of standard 
designations to 35. Changes have 
also been made in the published 
analyses for the 501 and 502 heat 
resisting steels which are grouped 
with, but not classified as, stainless. 

In clarifying the purpose of pub- 
lishing designations and analyses 
for “Standard Types” of stainless, 
American lron and Steel Institute 
pointed out that they are designed 
to reflect current industry practice. 
Type numbers are provided for the 
convenience of steel makers and 
users to simplify the specification 
of these heat and corrosion resisting 
steels. 

For further information circle No. 5 


Michigan—Standard Merger 


Consolidation of two long-estab- 
lished alloy casting companies is 
announced by “Misco”—the 48-year- 
old Michigan Steel Casting Co. 
The latter firm has acquired the 
Standard Alloy Co. of Cleveland, 
moving its operations, patterns, and 
certain of the production personnel 
into the larger plant at Detroit. 
The Cleveland plant has been sold. 

“Our name now becomes Michi- 
gan-Standard Alloy Casting Co.,” 
states Jack Bean, shown above, 
president of Michigan Steel Casting 
Co. “We will continue to be a divi- 

(Continued on page 24) 








How to choose and use 
materials— 


HANDBOOK OF 
ENGINEERING 
MATERIALS 


Prepared by a Staff of 52 Specialists 
Edited by Douglas F. Miner, 
Carnegie Institute of Technology; 
and John B. Seastone, Olin Mathie- 
son Chemical Corporation, 


Broader in scope than any 
other work of its kind 


Unlike the conventional 
handbook, the coverage of this 
comprehensive volume is not 
limited to any single field. It 
provides a single source of 
authentic, reliable information 
on the materials of manufac- 
turing and construction in all 
branches of engineering. 


It is of particular value to 
the specialist working in an 
area where several fields over- 
lap—and ideal for the engineer 
or student facing materials 
problems involving areas of 
knowledge outside his own 
field. 


Its arrangement makes easy 
the ready comparison of com- 
petitive substances and also 
serves as an index of alterna- 
tive materials where the pre- 
ferred material may not be 
available. ‘Compact and easy 
to use, it covers all the main 
factors involved in the selec- 
tion of a material—properties, 
fabricating qualities, availa- 
bility, and costs—and provides 
references for information on 
an almost inexhaustible range 
of substances. 


1955 

1382 pages 
Illustrated 
55% by 85% 
Semi-Flexi- 
ble Binding 
$17.50 


Order your copy now from 
METAL TREATING 


271 North Ave., New Rochelle, N. Y. 











reasons for checking you 


HE PROVIDES .. 





Whenever your production requirements for a new product or 
the redesign or improvement of an old one mean the installation 
or expansion of heat treating activities, it will pay you to check with 
your Commercial heat treater before tackling the job yourself. 


The 6 basic reasons for this are shown above. 
Remember the Commercial Heat Treater has the skill, the experience, 
the equipment; — all under one roof ready to serve you. 


AS 


ood METAL TREATIN 
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Commercial Heat Treater first! 








puthern Metal Treating Co., Inc. 
3131 10th Ave., North, Birmingham 4 


ALIFORNIA 


‘ollywood Heat Treating Co. 
6902 Santa Monica Blvd., Los Angeles 38 
ndberg Steel Treating Co. 
2910 S. Sunol Drive, Los Angeles 23 
alloy Heat Treating Co. 
11648 So. Atlantic, Lynwood 

k Induction Heating Co. 
4925 East Slauson Ave., Maywood 
exter Metal Treating Co. 
1026—77th Ave., Oakland 21 
dustrial Steel Treating Co. 
1549—32nd St., Oakland 8 


etal Treating & Research Co. 
4110 Fox St., Denver 16 


ommercial Metal Treating, Inc, 
89 Island Brook Ave., Bridgeport 6 
anley P. Rockwell Co. 

296 Homestead Ave., Hartford 5 


mecca Heat Treating Co. 
124 S. Batavia Ave., Batavia 
urate Steel Treating Co. 
2226 W. Hubbard St., ‘Chicago 12 
hicago Steel Treating Co. 
333 North California Ave., Chicago 12 
ra-Hard Steel Treating Co. 
2333 West Deming Place, Chicago 47 
arson Industrial Steel Treating 
5757 Ogden Ave., Chicago 50 
rfection Tool & Metal Heat Treating Co. 
1756 West Hubbard St., Chicago 22 


T. Muehlemeyer Heat Treating Co. 
1531 Preston St., Rockford 

U. Scott & Son, Inc. 

1510 First Ave., Rock Island 


MARYLAND 


ryland Tool Company 
111-13 Hollingsworth St., Baltimore 2 


MASSACHUSETTS 


w England Metallurgical Corp. 
D Alger St., South Boston 27 

er Forge & Furnace, Inc. 
74 Foley St., Somerville 43 
penman Steel Treating Co. 
84 Grove St., Worcester 5 


INSTITUT 


Anderson Steel Treating Co. 

1337 Maple St., Detroit 7 
Bosworth Steel Treating Co. 

18174 West Chicago Blvd., Detroit 28 
Commercial Steel Treating Corp. 

6100 Tireman Ave., Detroit 4 
Commonwealth Industries, Inc. 

5922 Commonwealth Ave., Detroit 8 
Michigan Steel Processing 

3120 Denton, Detroit 11 
Standard Steel Treating Co. 

3468 Lovett Avenue, Detroit 10 
Vincent Steel Process Co. 

2424 Bellevue Ave., Detroit 7 
State Heat Treat, Inc. 

520 32nd Street, S. E.. Grand Rapids 8 
American Metal Processing Co. 

12000 East Nine Mile Road, Van Dyke 


Metallurgical, Inc. 
900 East Hennepin, Minneapolis 14 


rg sae Inc. 
1727 Manchester Ave., Kansas City 8 
Lindberg Steel Treating Co. 
650 East Taylor Ave., St. Louis 15 
Paulo Products Co. 
5711 West Park Ave., St. Louis 10 


NEW JERSEY 

Ace Metal Treating Corp. 

611 Grove St., Elizabeth 
American Metal Treatment Co, 

Highway 25 and LaFayette St., Elizabeth 
Benedict-Miller, Inc. 

Marin Ave. and Orient Way, Lyndhurst 
Bennett Heat Treating Co., Inc. 

246 Raymond Boulevard, Newark 5 
L-R Heat Treating Co. 

107 Vesey St., Newark 5 
Temperature Processing Inc. 

228 River Road, North Arlington 
Metro Heat Treat Corp. 

9 Victoria Terrace, Ridgefield 


NEW YORK 


Fred Heinzelman & Sons 

138 Spring St., New York 12 
Alfred Heller Heat Treating Co., Inc. 

391 Pearl St.. New York 38 
Metro Heat Treat Corp. 

466 Broome St., New York 13 
Lindberg Steel Treating Co. 

620 Buffalo Road, Rochester 11 
Rochester Steel Treating Works 

962 Main Street, E., Rochester 5 
Syracuse Heat Treating Corp. 

1223 Burnet Ave., Syracuse 3 


Queen City Steel Treating Co. 
2980 Spring Grove Ave., Cincinnati 25 
Ferrotherm 
1861 E. 65th St., Cleveland 3 
Lakeside Steel Improvement Co. 
5418 Lakeside Ave., Cleveland 14 
George H. Porter Steel Treating Co. 
1273 East 5Sth Street, Cleveland 3 
Reliable Metallurgical Service, Inc. 
3827 Lakeside Ave., Cleveland 14 
Winton Heat Treating Co. 
20003 West Lake Road, Cleveland 16 
Dayton Forging & Heat Treating Co. 
2323 East First St., Dayton 3 
Ohio Heat Treating Co. 
1100 East Third St., Dayton 2 


PENNSYLVANIA 
Robert Wooler 

Limekiln Pike, Dresher 
J. W. Rex Co. 

834 West 3rd a Lansdale 
Drever Compa 

220 West Cambria St., Philadelphia 33 
Lorenz & Son 

1351 N. Front St., Philadelphia 22 
Metlab Company 

1000 East Mermaid Lane, Philadelphia 18 
Wiedemann Machine Co. 

4272 Wissahickon Ave., Philadelphia 32 
Pittsburgh Commercial Heat Treating Co. 

49th St. and A.V.R.R., Pittsburgh 1 


Dominy Heat Treating Corp. 
P. O. Box 5054, Dallas 
Superior Heat Treating Co., Inc. 
P. O. Box 1686, Fort Worth 1 
Cook Heat Treating Co., of Texas 
6233 Navigation Boulevard, Houston 11 
Lone Star Heat Treating 
5212 Clinton Dr., Houston 20 


WISCONSIN 
Allied Metal Treating Corp. 
0 S. Fifth St., P. O. Box 612, Milwaukee 1 
Hushek Metal Processing Co. 
1536-40 West Pierce Street, Milwaukee 4 
Metal Treating, Inc. 
720 South 16th St., Milwaukee 4 
Supreme Metal Treating Co. 
4440 West Mitchell St., Milwaukee 14 
Thurner Heat Treating Co. 
809 West National mar Milwaukee 4 
Wesley Steel Treating Co. 
1301-1403 West Pierce o | Milwaukee 
Harris Metals Treating Co. 
1745 Taylor Ave. Racine 


CANADA 


B. & W. Precision Heat Treating Co. 
P. 0. Box 544, Kitchener, Ontario 


271 NORTH AVENUE 
NEW ROCHELLE, NEW YORK 
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NEWS TO HEAT TREATERS 
(Continued from page 21) 
sion of Consolidated Foundries & 
Manufacturing Corporation. Our 
trade name Misco, widely known to 
three generations in the foundry 
industry, will be retained.” 
This Michigan-Standard merger 
retains the majority of the sales 


representatives of both companies. 
In combining operations, Misco is; 


widening its range of products and 
technical skills. 


Muffle Furnace 


A new large-size, automatically- 
controlled Muffle Furnace for con- 
tinuous operation to 1850° F. has 
been announced by Hevi Duty 
Electric Company. 

This modern styled furnace is a 
complete self-contained, compact 
unit with all the necessary tempera- 
ture indicating and accurate control 
devices located. in the pyramid-type 
furnace base. Power input is con- 
trolled by a 36-step, tap-changing 
transformer; this along with the 
controlling pyrometer assures very 
close temperature regulation. 

The heating chamber—inside di- 
mensions 11” x 14” x 8”—is formed 
by four long-life, “Multiple Unit” 
heating units which can be. ar- 
ranged to expose the element or 


reversed to form a muffled chamber. 


Ceramic Fiber Reduces 
Maintenance 


Filled with a ceramic fiber mate- 
rial, these two roll sleeves and 
others like them need repacking 
about half as often as they used to, 
Besides lowering maintenance costs, 
the packing has eliminated a source 
of sheet damage. Haynes Stellite 
Company uses the sleeves in the dis- 
charge section of a heating furnace 


at its Wrought Alloy Plant. 


A tight fitting counter-balanced 


hinged style door swings to an up- The material, Fiberfrax fiber, 


made of alumina and silica by The 


ward position keeping the hot side 2 
‘ Carborundum Company, has_ in- 
facing away from the operator. ng fae 
j creased average operating time pel 
For further information circle No. 6 roll, between repacking, to 1,100 








WIDE RANGE WORK WITH 
AGF BELL RETORT FURNACES 


Complete flexibility in operating 
temperature processing atmos- 
phere permits an AGF Bell Re- , _ it for copper Ren 
tort Furnace to Nitride one sige gla 
charge and then to Copper Nitriding. Carburizing and 
Braze stainless parts in the 


Ni-Carbing also done without 
charge immediately follow- modification. 
ing. 


Semi-continuous opera- 
tion is achieved by the use of 
multiple bell retorts for inde- 
pendent work charges. One 
bell retort containing work can 
be cooled under atmosphere pro- 
tection, while another is being 
loaded. 


Standard Bell Retort Furnace sizes 
available from 4” dia. x 8” height 
up to 30” dia. x 48” height. Oper- 
ating temp. up to 2150° F. 


Pioneer Furnace Builders Since 1878. 
Representatives in principal cities. 
Send for catalog 606 
NAME 
COMPANY 
ADDRESS 


Write today for further information 
or send sample parts for processing 
at no obligation. 





RNACE CO. 


BE 


8 LAFAYETTE §$ 


AMERICAN GAS FU 


“Pioneers since 1878'' 
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When you use Houghton Salts... 
WE ROLL UP QUR SLEEVES! 


When you use Houghton salts, you get lots more than the product itself— 
you get Houghton’s years of heat treating experience, Houghton’s extensive 
research facilities, Houghton’s team of heat treating specialists, and 
Houghton's on-the-job service. You get the results you want, no matter 
how tough the job. 


The Houghton Man stands ready to roll up his sleeves and go to work for 
you. He'll recommend the Salt Bath you need—for tempering, mar- 
tempering, annealing, quenching, carburizing, nitriding, normalizing or 
hardening of metals. If the job presents unusual problems, he'll stick right 
with it till you are satisfied. 


There's nothing like a trial in your own plant. Your Houghton Man will be 
glad to arrange it. Meanwhile, if you don’t have our latest “Liquid Salt 
Baths” book, write to E. F. Houghton & Co., 303 West Lehigh Ave., 
Philadelphia 33, Pa. 


Ready to give you 
on-the-job service ... 
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Corrosion 

Equipment 
Processing 
Equipment 


BOXES ¢ FIXTURES 

RETORTS * HOODS 

BASKETS * TRAYS 
MUFFLES 


MISCO tne 


INSURANCE 


MISCO FABRICATORS, INC. 
Desi Builders, Fabri si 
signers, ‘abricators of Heat Resisting Alley 
BOSS GUOIN STREET * DETROIT 7, MICHIGAN 
TELEPHONE LORAIN 7.18468 


In Canede it's Misce Fabricators of Canede, Lid. 
Welland, Ontario 
(| SE Ye cS 





hours—a jump of 500 hours over 
the old packing material. Tempera- 
tures up to 2,150 deg. F. and alter- 
nating roll speeds reduced the pre- 
viously used insulation to powder, 
which leaked from the rolls and 
damaged heated they 
moved along to the plant’s 2-Hi 
mill. Fiberfrax fiber keeps its prop- 
erties at temperatures up to 2,300 
deg. F. and stays in place despite 
the rough operating conditions. 
The rolls, fabricated from 3/16” 
Hastelloy alloy X sheet, are 78” 
long and have a 7” O.D. A water- 
cooled steel shaft runs through each 
roll. 


For further information circle No. 7 


sheets as 


Harper Promotion Manager 


The appointment of Alfred L. 
Trumpler as Promotion Manager 
has been announced by Harper 
Electric Furnace Corp. of Buffalo, 
New York, manufacturer of high 
temperature electric kilns and fur- 
naces for the ceramic and metal- 
working industries. 

Trumpler will be responsible for 
Harper's expanding advertising and 
sales promotional activities; he will 
also be active in the company’s 
sales department. 


WANTED 


Engincer- ye ge _to be groomed for sales 
d engineering and fab- 
ricating at poo A in high tempero- 
ture and corrosion resisting steels. 
Applicant will be expected to develop and 
introduce new products as one of our key 
rsonnel and to grow with an expanding 
usiness. 
Give all details of age, education and ex- 
perience and state salary expected. A small 
snapshot, if available, would be heipful. All 
replies will be held confidential. 


Write 
Box MT 100 


METAL TREATING INSTITUTE 
271 North Ave., New Rochelle, N. Y. 

















New 30-KW Induction Heater 


A new 30-kw induction heater, 
either totally enclosed water-cooled, 
or open air-cooled, is available from 
the Westinghouse Electric Corpora- 
tion. The 30-kw induction heater 
is a “building block” unit that in- 
cludes all elements needed for in 
duction heating. Coils, for the spe- 
cific applications can conveniently 
and easily be added. Three basic 
units: (1) the 30-kw 10,000 cycle 
water-cooled m-g set with its gen- 
erator control; (2) the high fre- 
quency output cabinets; (3) the 
work table—can be combined and 
adapted to fit a multitude of induc- 
tion heating jobs. For example, 32 
standard combinations are avail- 
able. 

This flexibility makes the unit 
ideal for hardening and heat-treat- 
ing operations, metal-joining, hot- 
heading and forging. 

A supporting frame provides 
mounting for the generator control 
and output cabinets. This structure 
opens on all sides and makes servic- 
ing to the motor-generator set easy. 
The overall dimensions of the 
30-kw unit are 48 inches wide, 59 
inches deep and 7734 inches high. 


For further information circle No. 8 


Flexible Furnace 
A single salt bath furnace of the 
G. H. Leland Company, Dayton, 
Ohio, originally purchased only for 
one operation, carburizing, is now 
being used for four different opera- 
tions: carburizing, brazing, simulta- 
neous brazing and case hardening, 
(Continued on page 29) 
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Carbonitriding 
with Armour 
Ammonia 


is cleaner, safer, 
more economical 
than carburizing 
or liquid cyaniding! 


er rerepe emnnmeremamre — 


CLIP AND MAIL THIS TODAY! 


Reduces distortion, imparts resistance Please send me free booklets which | have checked: 


to rusting and corrosion, produces 


Z “ “Ammonia Cylinder Installations for Metal Treating” 
cases of outstanding uniformity! 


“The Role of Water Vapor and Ammonia in Case 


Carbonitriding results in a minimum of distortion Hordening Atmospheres 


because it permits lower operating temperatures and 
less severe quenching. The increased hardness it pro- 
duces offers greater resistance to rusting and cor- 
rosion, and often permits substitution of plain carbon 
for alloy steels. 

Carbonitriding is readily adaptable to mass pro- 
duction methods. Lower operating temperatures re- 
duce furnace maintenance costs. Simplified washing 
and cleaning operations make working conditions 
cleaner and safer. 

Our Technical Sérvice Department is equipped to 
handle and answer any problems arising with am- 
monia installations for metal treating. Send today 
for free booklets offered at right. If your problems 
are unusual or pressing, write, giving full details. 


“Case Hardening of Steel by Nitriding” 
“A Survey of Industrial Carbonitriding Practice” 
“Investigation into the Carbonitriding of Plain Carbon Steel” 
“The Carbonitriding of Alloy Steels” 

Tank truck service information 


Title 














City Zone___ Stote__ = 
NR CCavmconca Divine 


Armour and Company * 1355 West 31st Street © Chicago 9, ll. 


Save money on our tank 
truck delivery service! 
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ina series of ALUMICOAT APPLICATIONS 





CAN PROTECT HEAT TREATING EQUIPMENT 
FROM CORROSION & HEAT OXIDATION! 


The new, ALUMICOAT molten aluminum Process 
has been perfected to give steels added resis- 
tance to corrosion and heat oxidation where con- 
tinuous high temperatures are a problem. 


In the ALUMICOAT Process, heat treating fix- 
tures, trays, etc, are dipped in molten aluminum 
to produce a metallurgical iron-aluminum bond 
at the interface and a surface overlay of pure 
aluminum. At temperatures exceeding the melt- 
ing point of aluminum, the aluminum on the sur- 
face diffuses. This diffused coating, together with 
the iron-aluminum bond, provides a refractory 
material that gives stee] maximum protection 
against high temperature scaling. 


The ALUMICOAT Process can give you great- 
er economies through the use of lighter yet more 
rugged fixtures with a longer life through added 
resistance to corrosion and heat oxidation! 


Send for full details. Your inquiry is invited. 





| during heat treating. 


NONDESTRUCTIVE TESTING 


(Continued from page 13) 


Fig. 9—At the bottom, the results of cracks in a chisel were apparent 
when a chip flew off to barely miss the user. At the top, Magnaglo 
tests of similar chisels show the exact cause of the failure and the 
nature of the cracking causes which were eliminated to assure 
future manufacture of safe chisels. 


Value Up to the User 
The value that can result depends upon the user, 
when Magnaglo and Zyglo are used as production 
tools to control heat treat. Used blindly, these methods 
can only show cracked parts and lead to throwing 
away finished products. When the production man 
uses them to find the cause of cracking, these methods 


can tell him exactly what kinds of cracks are occur- 


| ring, whether they are occurring in production, or 


if they are due to defects that are inherent in the 


_ material before heat treating. Correction of the cause 


is again in the hands of the man using the test method. 


When he follows up and corrects the causes he can 


improve the efficiency of his department,—increase 
overall plant production,—and reduce heavy losses to 
his company. Such losses would otherwise occur when 
parts are heat treated in large quantities only to find 
later that high percentages have been cracked. Re- 
jection of finished heat treated lots can sometimes 
run to prohibitively high percentages. This cannot 
happen if sampling testing is carried out before and 
gaa 
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NEWS TO HEAT TREATERS 


(Continued from page 26) 


STANWOOD 





_ Has The Right Answer — 


to your Heat-Treating 
_ Container Problems! 


Stanwood is a pioneer in design and construction of 
heat-treating containers and fixtures. You can profit 
from our experience and get better, more service- 
able, maximum capacity containers at minimum cost. 
Tell us your requirements and we can help you. 


and hardening. This small 65 Kw 
Here are a few examples: 


heat treater’s “Shopsmith”  pro- 
duced by Ajax Electric Company, 
Philadelphia, saved approximately 
$37,000 during an 8-month period. 

Over 500 different punchings, 
stampings, and machined parts for 


Ne. 411. Special Alloy 
Container. 


Ne. 319. Stacking bas- 
kets with lugs arranged 
for easy lifting and 
dumping. 

You'll find hundreds 


ef designs in our C 
—send for a copy. 





ens komad caleba electors No, 403. Carburizing Tray with lugs 
rotary solenoids, circuit selectors, for mounting on conveyor. 
and relays are processed by immers- 


Sasacts Frntuecs 


ing them for varying periods of 
time in the liquid salt bath. Having 
working dimensions only 24” long 
x 15” wide x 20” salt depth, the 
furnace uses a water soluble car- 
burizing salt that is operated at 
temperatures from 1550 to 1650°F. 

One “secondary” operation, si- 
multaneous brass brazing and car- 
burizing, eliminated three material 
handling operations and cut unit 
costs 80%. 


For further information circle No. 9 


California Doran Expanding 

A facilities expansion program at 
California Doran Heat Treating 
Co., Los Angeles, will increase pro- 
duction capacity by 40 per cent and 
make the firm the largest and most 
complete heat treat facility in the 
West, R. P. Archer, president, has 
announced, 

Already partially completed, Cal 
Doran’s expansion program will 
take advantage of semi-automatic 
and mechanized equipment and 
will make available the latest tech- 
niques in heat treating the heavier, 
tougher materials that are stem- 
ming from the continual advances 
in metallurgy. 

Archer said that new equipment 
and machines, now being installed, 
together with purchase of addi- 
tional land and new construction, 
will raise Cal Doran’s investment 
for new equipment and facilities 
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during 1955 to $250,000. The new 
facilities are expected to bring large 
savings to manufacturers of com- 
mercial items who have been un- 
able to compete with eastern manu- 
facturers because of the lack of 
production heat treat facilities on 
the west coast. 

Among the special furnaces being 
installed is a unique mobile verti- 
cal steel heat treating furnace with 
3-zone control. Mounted on rails 
and towering 22 feet above the 
plant floor, the bottom-quenching, 
bottom-loading furnace structure 
will roll over a series of quenching 
pits embedded 20 feet into the 
building’s foundation. The furnace 
will be the only one of its type on 
the West Coast available to the 
trade. It will accommodate parts 
such as aircraft pylons, fuel cells, 
fabricated tank sections and other 
parts up to 16-ft. long by four-ft. 
diameter. 

Other new equipment includes a 
completely mechanized pusher-type 
hearth 36-ft. long for heat treating 
parts for the oil tool industry, and 
new blasting machines that increase 


grit blasting capacity, including 
sand and vapor, by more than 50 
per cent. Also three more carbo- 
nitriding furnaces, and additional 
endothermic and exothermic gen- 
erators, will enable California 
Doran to offer additional controlled 
atmosphere heat treating services 
and facilities. 


Ultra-high Temperature Furnace 

Salem-Brosius, Inc., Carnegie, Pa., 
one of the nation’s largest designers 
and manufacturers of industrial 
furnaces and heat treating equip- 
ment, was appointed exclusive 
agent for the sale and _ licensing 
of a new, ultra-high temperature 
furnace and the processes of Metals 
Chlorides Corp. of Middleport, 
N. Y. 

The new furnace operates at tem- 
peratures in excess of 4,000 degrees 
Fahrenheit and is designed for con- 
tinuous tonnage halogenation of 
oxides, ores and carbides at tem- 
peratures near to, or above, the 
vapor stage temperature of most 
metals and metallic compounds. 


For further information circle No. 10 





Call Your Distributor 4 


A PHONE CALL to your distributor (listed 
below) will bring fast delivery of Barrett Standard 
Anhydrous Ammonia in cylinders. 


COLORADO 
Denver: Mine & Smelter Supply Co. 
1422—l7th Street P. O. Box 5270 
Terminal Station 
Tel. Keystone 3111 
CONNECTICUT 
West Hartford: The Christian Peter- 
sen & Son Co, P.O, Box 247 
26 Brook Street. Tel. ADams 3-1244 
FLORIDA 
Jacksonville: D, W. Anderson 
P. 0. Box 1346 (Mailing Address) 


28. Nights, Sun. & 
» -1161 
Miami: € Sclumbia Chemical & Supply 
Co. P. O. Box 967, 7430 N. E, 
Fourth Court. Tel, PL 8-2544-! 
Nights, Sun. & Holidays PL 9- 2883 
Tampa: Food Equipment & Supply 
Co, P.O, Box 422. 1809 Second Ave. 
GEORGIA 
Macon: The Anderson Chemical Co., 
Inc. P. O. Box 1424 
1620 Waterville Road, Tel. 2-7962 
ILLINOIS 
Chimigo: Westland Engineering Sup- 
ply Co, 53 West Jackson Blvd. 
Tel. Harrison 7-0760 
1OWA 
Burlington: McKesson& Robbins, Inc. 
West Central Bistrict Office, 100 
North 4th Street. P. O. Box 591 
Tel, Plaza 4-4603 
Cedar Rapids: McKesson & Robbins, 
Inc, Cedar Rapids Division, 
900 Second Street, S. E, 
Tel. 4191 
Ottumwa: J. W. Edgerly & Company. 
120 West Main Street. Tel. 74 
Sioux City: McKesson & Robbins, 
Ine, Sioux City Division. 308 Pearl 
Street. Tel, 5-7931 
KANSAS 
Wichita: Reid Supply Co., 306 West 
Second Street, Tel. Amherst 7-1232 
KENTUCKY 
Henderson: P. B, & S. Chemical Co, 
1100 North Adams Street 
Louisville: Griffin Chemical Co, 
528 Franklin Street 
LOUISIANA 
New Orleans: Sam Reisfeld & Co, 
403 Queen & Crese = Sens 
Tel, Canal 8801-02- 
NE 


Portland: Acme a Co. 
46 Market Stree’ 
Tel. 5-0011 
MARYLAND 
Baltimore: Leidy Chemicals Corp, 
920 South Eutaw Street 
Tel. Mulberry 5-2200 
MASSACHUSETTS 
Attleboro: Reynelds & Markman, Ine, 
88 Union Street 
Springfield: The Chemical Corn 
54 Waltham Avenue 
rl. Republic 9-5601 
Springfield: Barker Chemical 
P.O, Box 173, 101 Circuit Ave, 
Tei RE 3-1007 
Worcester: Brewer & Company, Inc, 
Industrial Chemical Division 
45 Arctic Street 
MICHIGA 
Detroit: Eaton Chemical & Dyestuff 
Co, 1490 Franklin Street 
Tel. Woodward 2-5216 
MINNESOTA 
St. Paul: Lyon Chemicals, Inc, 
2305 Hampden Avenue 
Tel. Midway 6-1351 
MISSOURI 
Kansas (¢ : Abner Hood Chemical 
. 007-517 North Montgall Avenue 
. Chestnut 3621-3622 
St. Louis: McKesson & Robbins, Inc, 
Chemical Division, 904 Landreth 
Building. 320 North 4th Street 
Tel, Maine 2083 
St. Louis: G. S. Robins & Co, 
126 Chouteau Avenue 
Tel. Main 1-5155 
NEBRASKA 
Omaha: MeKesson & Robbins, Inc. 
Omaha Division, 902 Farnam Street 
Tel, Atlantic 5000 


NEW JERSEY 
Paterson: Lotte Chemical Corp, 
109—Sth Avenue, P.O. Box 2488 
Tel. Mulberry 4-0704 if no answer 
Saddle River 1 3 
Paterson: Seaboard Industries 
195 Keen Street 
Paterson: Wollen Chemical & Supply 
Co, Wait Street & Sixth Avenue 
P. O. Box 1659. 
Tel, Armory 4-2800 
NEW YORK 
Albany: Albany Laboratories, Ine, 
67 Howard Street 
Tel. Albany 4-6388 — 4-1747 
Brooklyn: Tex-Ite Products Corp, 
885 Flatbush Avenue 
Tel, BU 2-8112 
Buffalo: Commercial Chemicals, Ine, 
211 Hertel Avenue, 
Tel. Delaware 5314 
New York: N, H. Heyman, Ine, 
168 East 91st Street 
Tel, ATwater 9-0259 
New York: E, M. Sergeant Pulp & 
Chemical Co, 7 Dey Street 
Tel. WOrth 2-4340 
Poughkeepsie: Duso Chemical Co., 
Inc, P. O, Box 665, Fulton & Fair- 
view , Streets. Tel: 531: 
mee ‘h tr: Wm, B, Duffy Carting Co, 
i2 Seaw Street 
Tel. Hamilton 9640 
Syracuse: Gleason Materials & Equip- 
ment Co,, Inc, 424 Heffernan Bldg. 
205 Harrison Street 
NORTH CAROLI 
Charlotte: American Cyanamid Co, 
3333 Wilkinson Blvd. 
Tel. Charlotte 7721 
OHIO 
Cleveland: The Harshaw Chemical Co, 
1945 East 97th Street 
Tel, Cedar 6300 
Cincinnati: The Harshaw Chemical 
Co, 6265 Wiehe Road 
Cincinnati: Wirthlin-Mann Co, 
» O. Box 56, 1930 Dana Avenue 
Tel. Redwood 1-6890 
OKLAHOMA 
Oklahoma City: Rex Engineering & 
Sales Co. 2735 N.W. 10th Street 
P. 0. Box 5141 
Tulsa: Vaughn Chemical Co, 
ag East Srd Street 
( Vane 2-8211 
PENNSYLV NIA 
Altoona: we estern Pennsylvania Chem- 
ical Co., Inc, P, O. Box 703 
4125-41 Sixth Avenue 
Tel. 9438, 9439, 2-2698 
Pittsburgh: Thomas Knoch 
244 Bascom Street 
Tel. Wellington 1-0777 
RHODE ISLAND 
Providence: T. H. Baylis Co, 
42 Gano Street 
TENNESSEE 
Memphis: The Lilly Co, 
466 Union Avenue 
Tel. 8-3137-8-9 
TEXAS 
Dallas: Chas, H, Platter & Co, 
Texas Bank Building 
Tel. Central 8794 
El Paso: George S, Thomson Co., Ine. 
North Campbell Street 
1 


Houston: Goldsmith-Sanders 
756 M & M Building. 
Tel, Capitol 7-9171 
San Antonio: Interstate 1 ae ‘0. 
P. 0. Box 4497, Station * 
411 North Medina Street. 
H 


Salt Lake City: Mine & Smelter Sup- 
ply Co, 121 West 2nd Street, South 
P. 0. Box 1348, Tel, 3-2791 
VIRGINIA 
Richmond: Phipps & Bird, Inc. 
La. > a. 2-V, 303 South 6th St. 


west VIRGINIA 
Charleston: B. Preiser Co., Inc. 
Box 611 


P. 0. 
WISCONSIN 
Milwaukee: Benlo Chemicals 
1907-25 South S9tinStreet 
Tel. Spring 4-6000 
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LOOK 
for the 
Green Cap! 





PROMPT DELIVERY of a reliable product 
is always desirable. And when delivery 
and reliability are backed up by both 
your local dealer and a nationwide service 
force, your service is doubly good. 


THIS IS WHAT you get when you order 
Barrett Brand Anhydrous Ammonia. 
Not only do you get a product made by 
America’s largest producer of high-purity, 
extra-dry Ammonia, but you get service 
from a local distributor. 


YOUR LOCAL DISTRIBUTOR is an 
independent firm whose livelihood 
depends on his personal service to you, 
backed by the staff, experience and 
facilities of Nitrogen Division. He can 
help you solve any technical problems 
you may have. He will also provide 
you with the type of service you want. 
Call him today! 


CHEMICAL PROGRESS WEEK—APRIL 23-28 
A Better America Through Chemical Progress 


Schr siy 


fare | 


ateaaliael, 





40 Rector Street, New York 6, N. Y. 


Hopewell, Ve. * trenton, Obie * Orange, Tex. 
Omehea, Neb. 
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CONTROLLED ATMOSPHERE EQUIPMENT 


(Continued from page 7) 


where K depends on temperature only, is unity at 
1500° F., and increases with temperature. Now for a 
given temperature the composition varies with the 
air/gas ratio, the higher ratios increasing the CO, 
and H,O values. When air infiltrates in the hot 
chamber the effect, relative to CO, and H,O is the 
same as though a higher ratio of air to gas had been 
employed in making the carrier gas. 

In the preceding analysis, the assumption of com- 
pleteness of the reactions is not quite a correct one 
since a certain very small amount of methane does not 
react but rather remains in equilibrium with the hy- 
drogen content of the products. We have three re- 
actions by which we may evaluate the carbon potential 
of the carrier gas, two of which concern the water 
gas reaction constituents, (Eq. 3), and the third from 
the methane-hydrogen equilibrium. 


5. 2CO=CO, +C 

6. H, + CO = H,O + C 

7. CH, = 2H,+C 

These three reactions differ from reaction (3) in 
that there are changes in the gas volume, whereas for 
the water gas reaction the volumes of the products and 
reactions are identical. Applying the mass law, and 
noting that we must use the actual pressures of the 
gasses instead of the percentages, we have, for a gas 
mixture whose total pressure is one atmosphere (which 
is the condition we have taken for gas applications); 

8. 100 x % CO,/(%CO)? = K,/Pc 

9. 100 x % H,O/ (%H, x % CO) = K;/Pe 

10. (%H,)2/(100 x % CH,) = K,/Pe 


o 


Since our operation is at one atmosphere, and since 


the solid carbon exerts unit pressure, we may evaluate 
from the K values the equilibrium compositions for 
steel at austenizing temperatures, making the simpli- 
fying assumption that saturated austenite has unit 
pressure (P 1), and that the relative pressures of 
carbon will correspond to the degree of saturation. 

The application of the gas composition data to 
actual or definite processes will be attempted in later 
discussions. For the present, let us consider the heat- 
ing process in connection with atmospheres. A high 
heat content stored in the refractory structure, a fast 
heat input as the charge is made, with a lowered heat 
input as the charge attains the process temperature, 
and a vigorous recirculation of the atmosphere 
through the charge and past the heating source in 
controlled paths, are desirable features from the view- 
point of process control. Additions to the charge of 
carbon, or of carbon and nitrogen are made through 
supply reactions occurring at the surface of the proc- 
essed pieces, and the rate at which the supply is made 
are functions of time and temperature. Here the load 
factor, discussed briefly for Position 1, also affects the 
uniform application of heat as well as of gas supply 
to the charge. 
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Perhaps the heating of a small piece charged cold 
into a chamber of large heat content held at the proc- 
ess temperature, will serve to illustrate the rationale 
for uniform heat application to a heavy charge. For 
the small piece heat supply is ne problem, since the 
total heat to be absorbed by the piece is such a small 
percentage of that stored in the heated structure, it 
is found that the rate at which the piece absorbs heat 
is almost directly proportional to the difference at any 
time between the temperature of the piece itself and 
the temperature at which the chamber is held; that 
is, the heat absorption rate is highest when the piece 
is first charged, and this rate gradually diminishes to 
zero as the piece approaches the furnace temperature. 
For the heavy charge, we must supply a great amount 
of heat in proportion to the heat content of the 
chamber. We can safely supply heat at a fast rate early 
in the heating period, but as the process temperature 
is approached, and the ability of the charge to absorb 
heat is diminished, the rate of heat input to the charge 
must be reduced to insure temperature uniformity 
throughout the charge, before the process temperature 
is reached. Limiting the heat input rate to the charge, 
during the latter portion of the heating cycle, is ef- 
fected by the heat capacitor. This is a high specific heat 
refractory material which surrounds each of the ra- 
diant tubes, and which has a pronounced effect in 
establishing case depth uniformity. 


The Container and Load as Quenched, Position 4 

Oil is the common quenching medium for atmos- 
phere processing. The bath should be carefully pro- 
tected, since oxygen absorbed or entrapped in the oil, 
may readily cause a stained surface or film on the parts 
as quenched. The vestibule atmosphere may well pro- 
vide this protection, when proper steps are taken to 
provide adequate flow controls. 

As the inner door is opened and the charge is moved | 








"HERE'S ANIOEA/... LETS WRITE A LETTER a 
70 THE ‘WHATS YOUR PROBLEM ?’ DEPARTMENT!” 











PROTECT YOUR FURNACES 
AGAINST POT FAILURES! 


Eclipse 


Pressed 
Steel 
Pots 


Predictakle service life saves 


costly furnace repairs 


Here’s how ‘o save on furnace maintenance. 
Eclipse Presied Steel Pots eliminate sudden 
pot failures and costly repairs to bricking, 
burners, anc <ontrol equipment. Uniform 
quality permits you to establish a predictable 
service life for every operation. Low in cost, 
you can replace them at regular shutdown 
reriods, knowing production schedules 
and costly equipment are fully protected 
against premature pot failures. 


Uniform quality ... formed from 
the heart of the ingot 


Over 1000 heat-treaters standardize on 
Eclipse Pressed Steel Pots for preventive 
maintenance reasons. Formed from highest 
quality firebox, open hearth mild steel... 
selected from the heart of the ingot... 
Pressed Steel Pots take the gamble out of 
heat treating. Since defective steel cannot 
hold up under forming, you get uniform 
high quality in every pot. There’s no grain 
growth at red heat . . . no weld spots, 
stresses, cracks or other critical areas to 
fail and flood your furnaces unexpectedly. 


“‘Metalized” Pots for longer life 


Double or triple pot life... under proper 
operating conditions . . . with Eclipse 
“Metalized” Pots for high temperature 
work. Three coatings for various heat-treat- 
ing operations, ranges up to 1850° F. 


Immediate shipment from stock 


Practically every pot size and shape is 
stocked in our Rockford warehouse. Orders 
are shipped the same day your telegram or 
hone call is received . . . air cs 
freight service assures delivery 
in most cities within 24 hours. 
Write for Bulletin N-100 for a 
complete list of standard sizes. 


* 
pre 


from the high heat chamber to a position over the 
bath, an increase in pressure is noted, since the rela- 
tively cold gas in the vestibule is quickly heated by 
radiation from the hot chamber, as well as by radia- 
tion from the hot box as it enters the vestibule. During 
this period of pressure increase, a tandem lowerator 
allows a simultaneous lowering of the processed charge 
into the quench bath, and the green conditioned con- 
tainer, 2, into the charging position. This construction 
allows the new container to be loaded immediately 
into the hot chamber; the pressure increase phenome- 
non assuring protection for both container transfers, 
both out of and into the high heat chamber. 

The inner door is closed immediately after loading 
the green charge into the hot chamber. Since the 
sources of heat which caused the pressure increase in 
the vestibule are now removed, there is a contraction 
of the vestibule atmosphere which causes the vesti- 
bule pressure to drop below atmospheric. The result- 
ing inflow of air is controlled by the open slide port 
in the outer door, thus allowing rapid pressure equali- 
zation without contaminating the atmosphere in the 
hot chamber. 

Transfer of heat from the charge to the bath is a 
convection phenomena, and controlled recirculation 
of the bath is the most important consideration. The 
problem here is quite analogous to that in the heating 
process, as it involves both heat transfer rates and the 
uniformity of heat abstraction throughout the entire 
load. 

In Part II of this article, which will be presented 
in the next issue, we will apply the foregoing general 
principles of controlled atmosphere operations to 
solve a specific metallurgical problem. gae8 
LABOR RELATIONS 
or gentlemen” is the way he put it to the arbitrator. 
Maybe. a warning, but surely not discharge, was his 
contention, 

Was Simmons: RIGHT WRONG (2 


(Continued from page 14) 


What Arbitrator Joseph M. Klamon Ruled: 

“The Union asserts that the language used was 
merely ‘shop talk’ and that the entire incident was 
too minor to justify discharge. The Arbitrator does 
not agree. Though the phrases used may frequently 
be used in jest, banter or even casual argument in 
the plant, they were of the sort which no self-respect- 
ing man should be expected to tolerate when applied 
to him in anger. In the instant case, the words were 
used in a way which was abusive, insulting and 
threatening. They were directed at the Foreman in 
the presence of other employees. Management has a 
right to protect the prestige and authority of its 
Supervision and to uphold discipline and order in its 
plants. Such a right would be meaningless if it could 
be required to overlook the extreme and uncalled for 
verbal attack on the Foreman which occurred in this 
case. The discharge of the grievant is upheld and the 
grievance is denied.” aan 
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HEAT TREATING HINTS 


(Continued from page 17) 


running around 10-15 pounds 
whereas the same material, after 2 
hours at 1350°F, followed by air 
cooling, would always have impart 
properties of over 50 foot pounds 


and usually over 100. 


In the double heat treatment 
which you mentioned for recovery 
of ductility you did not go through 
the same slow cooling to 800°F that 
you did when you obtained the 
original embrittlement. Therefore, 
1 did not think that the informa- 
tion you presented proved the 
point that you were trying to make. 
In other words, what would have 
happened if, during the second 
heat treatment, you would = air 
quench from 1850°F and then slow 
cool to 800°F? We have normally 
found that the embrittled condi- 
tion caused by slow cooling 
through the brittle range is readily 
relieved by a 1350°F anneal fol- 
lowed by air cooling. If a treatment 
of this sort had been compared 
with the 1850°F treatment which 
you mentioned and also with sim- 
ilar 1850°F treatment slow cooled 
to 800°F, the results might have 
been more definite in proving or 


disproving the point in question, 


You might be interested to know 
that one company supplies 410 bar 
stock to a customer who wishes to 
simply snap off pieces of the bar to 
machine into certain parts. In or- 
der to get a material which will 
readily snap under load, the mill 
simply puts the material into an 
annealing furnace, heats it to the 
required temperature, and allows 
the material to cool over the week- 
end in the furnace. I have been 
advised that this invariably leads 
to material which will break in a 
brittle manner in accordance with 
the needs of that customer. 

I hope I have made my objection 
clear since I am sure that funda- 
mentally we don’t have a_ wide 
difference of opinion. 


HIRAM BROWN 
Company Chief Metallurgist 
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| DIRECTED 
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@ 1350° F. 
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@ ALL PARTS 
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F orced convection by a high speed fan transfers the 
heat rapidly and uniformly from the elements to the work. 
A heat resistant alloy baffle directs the flow of air between 
the baffle and the heating elements into the work chamber 
and back to the fan intake. Positive air circulation in all parts 
of the furnace chamber assures even temperature throughout 
and the rapid heating of dense loads. Process temperatures 
can be maintained within very narrow limits—thus exacting 
results may be more easily obtained. 


Complete information available in Bulletin 355. 
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Heat Treating Furnaces... Electric Exclusively 
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SOME QUESTIONS AND 
ANSWERS ABOUT 
DECARBURIZATION 


By G. E. BRUMBACH, Metallurgist 
The Carpenter Steel Company 
Reading, Pennsylvania 

A better understanding of de- 
carb and a thorough appreciation 
of its possible dangers can definitely 
help industry improve the general 
performance of tools and dies. 

Decarb is present on all hot 
rolled, cold drawn and forged tool 
steel bars and in working 
alongside shopmen down through 
the years we've found that although 
decarb may be passive, it is often 
destructive, and always dangerous! 


Q. WHAT IS DECARBURIZA- 
TION? 

A. There are two decarburized 
conditions that concern you. (1) 
The thin layer of decarburized ma- 
terial, often called bark, that ap- 
pears on the surface of all hot 
rolled or forged steel . . . as well 
as on cold drawn bars from which 
the original hot rolled surface has 
not been removed. (2) The de- 
carb that sometimes appears on 
tools and dies as a result of heat 
treatment. Actually, a decarburized 
surface means that the surface layer 
is lower in carbon content than the 
steel under the surface. Let’s con- 
sider first the decarb that appears 
on tool steel bars. 


Q. CAN DECARBURIZATION 
ON TOOL STEEL BARS USU- 
ALLY BE DETECTED? 


A. Yes . . . on surfaces of hot 
rolled bars or forgings. And the 
thin layer of decarburized material 
on these surfaces results in a condi- 
tion as shown in Fig. 1. If you 
work with tool steels you are likely 
to see surfaces like this almost every 
day. However, on cold drawn bars 
decarb is easier to overlook (be- 
cause the finish is brighter and 
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cleaner) . even though it is 
there to almost the same degree as 
on hot rolled bars. 

Of course, the appearance of any 
bar surface doesn’t always indicate 
the presence or absence of decar- 
burization. But a scaly surface 
should serve as a danger signal and 
caution should be exercised. And 
regardless of how the bar looks to 
the naked eye, decarburization can 
be easily recognized under the mi- 


crosce } ee. 


Q. WHAT DOES A DECAR- 
BURIZED SURFACE LOOK 
LIKE UNDER THE MICRO- 
SCOPE? 

A. Fig. 2 represents a cross-sec- 
tion of a 1” x 3” hot rolled tool 
steel bar photographed under a 
microscope. It is a 1.00% plain car- 


“ 


ae 
bon steel, magnified five hundred 
times. In this case, for a depth of 
about .005” under the surface of 
the decarburized bar there may be 
no carbon at all. The carbon con- 
tent then increases gradually. And 
at a depth of about thirty thou- 
sandths on this piece you can be 
sure the full carbon content is 
reached. 


Q. DO VARIOUS GRADES OF 
STEEL DIFFER IN THE DE- 
GREE OF DECARBURIZA- 
TION? 

A. Yes. The degree to which a 
bar may be decarburized depends 


upon the analysis of the steel (some 
analyses decarburize more readily 
than others) and also upon the 
mill practice used during the an- 
nealing of the bar. However, any 
amount of decarburization on the 
surface of a tool steel bar is un- 
desirable . . . and is likely to cause 
trouble. 


Q. WHAT CAN HAPPEN 
WHEN DECARB IS NOT RE- 
MOVED FROM HOT ROLLED 
BARS? 

A. From the heat treating stand- 
point the difference in carbon be- 
tween the surface and inside of the 
bar is usually sufficient to cause 
cracking or warpage in hardening 
—no matter what the grade of steel. 
To get full value from a tool or 
die, it is necessary to have the full 
carbon content right out to the 
surface. Fig. 3 is a micrograph of a 
bar after the decarburized surface 


has been removed. There's full car- 
bon right up to the surface. A bar 
of steel like this will have a much 
better chance of doing the job you 
expect from it. 


Q. WHAT ARE THE DAN- 
GERS OF DECARB THAT OC- 
CUR AS A RESULT OF HEAT 
TREATING? 


A. Assuming that your tool or 
die steel is free of decarb up to 
this point, it would be a shame to 
jeopardize its performance by hav- 
ing decarb occur during heat treat- 
ment. Here’s why: Premature wear 

. cracking . . . or fatigue failure 
in service are often directly trace- 
able to decarb formed in the hard- 
ening process. 





To be continued in the 
next issue. 
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“We like this designed-in-service’’ 


says this 


(reneral riveters, i 
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Mr. Warren Davenport January 6, 1956 


Norton Com 
an 
Worcester 6, Rass 


Dear Mr. Davenport: 
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At the Plant Of General Riveters, Inc., in Buflalo, 

N. Y., this electric furnace, with Inconel muffle and Norton ¥ 
CRYSTOLON* heating elements, is used in heat treating, to 
bring out the magnetic properties of Vicalloy metal, a com- 
yonent of hysterises type clutches for airborne equipment. 
Bislaned and built by the Edward G. Pierson Co. of Grand 
Island, N. Y., the furnace has given maintenance-free service 
since its installation over two years ago. The original “Hot 
Rods” installed are still delivering top performance. 


CRYSTOLON heating elements, or “Hot Rods” are a typical Norton . 
— an expertly engineered refractory prescription for greater efficiency an 
economy in electric furnace and kiln operation. Made of self-bonded silicon 
carbide, each rod has a central hot zone and cold ends. Aluminum-sprayed 
tips and metal-impregnated ends minimize resistance and power loss. Avail- 
able in standard sizes and interchangeable with your present rods. 


tect product quality and maintain a 


Proved “‘Hot Rod’’ Advantages 


You save in element costs, because you 
use far less “Hot Rods.” Many plants 
report they outlast other non-metallic 
heating elements up fo 3 to 1! This also 
means less maintenance time spent in 
changing elements and voltage taps. 
Also, “‘Hot Rods” heat more uniformly, 
due to their slow, evenly matched rate 
of resistance increase. This helps pro- 
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smooth production flow. 

For further facts on how “Hot Rods” 
can help improve your furnace opera- 
tions and cut costs, send for booklet, 
“Norton Heating Elements.” Norton 
Company, Refractories Division, 622 
New Bond Street, Worcester 6, Mass. 


"*Trade-Mork Reg. U. S. Pat. Of. ond Foreign Countries 


NORTON 


REFRACTORIES 
Engineered... iy... Prescribed 


to make your products better 


3s 





ATING INSTITU 


MTI 1956 SPRING MEETING 11:30 A.M.—Presentation—Subject: 11:00 A.M.—Discussion. 

The Annual Spring Meeting ol Metal ‘Treating Institute 11:30 A.M.—Presentation —Subject: 
the Metal Treating Institute will be Afthliate Membership”, ; by “Have You Tried Listening” 
held on April 30th, May Ist and I. _ Heinzelman, Jr. Fred by W. Wiksell, Louisiana 
May 2nd at the Hotel Roosevelt, Heinzelman & Sons. State Univ. 

New Orleans, Louisiana. 2:00 Noon—Discussion. 12:30 P.M.—Luncheon. 

I mi arya — is not - yet 2:30 P.M.—Luncheon. 2:00 P.M.—Harbor ‘Trip—Steamer 
completed at this time of publica- a . ot pa : “President” (or golf at New 
tion, but a partial program has sia? on ~Guided Tour of New Orleans Country Club) . 
been planned as follows: aa 

French Quarter (or golf at WEDNESDAY, MAY 2, 1956 

MONDAY, APRIL 30, 1956 New Orleans Country Club) . 8:30 A.M.—Breakfast — Board 
8:30 A.M.—Get-together breakfast. 700 P.M.—Dinner at Antoine’s— Meeting in Presidential Suite. 
10:00 A.M.—President’s Welcome. Dancing. 10:00 A.M.—Film “Mining ol 
10:15 A.M.—Presentation —Subject: TIES , ORG Nickel” (in color). 

“Heat Treatment of Mate- nna hs Seen A> See 10:30 A.M.—“What’s. Your Prob: 
rials Used in Nuclear Re- :30 A.M.—Breakfast — Board lem?” Session, 
actors”, by W. D. Manley, Meeting in Presidential Suite. :30 P.M.—Luncheon. 
Assoc. Dir., Metallurgy Div., 10:00 A.M.—Film—“‘You Are There 730 P.M.—Tour—High Spots ol 
Oak Ridge Nat'l. Lab. at the Bargaining Table”, New Orleans. 
11:00 A.M.—Discussion. American Management Assoc. :00 P.M.—Reception and Ban- 
as quet — Entertainment — and 
Dancing. 





PAGCOR CCUM Reprints Appreciated 


Mr. Carl L. Ipsen, Executive 

COST [ESS @ WAST LONGER Vice President of the Industrial 
Heating Equipment Association, 

Inc., Washington, D.C., has writ 

ten a nice letter of appreciation to 

Mr. J. W. Rex, president of J. W. 

Rex Company, Lansdale, Pennsyl- 


vania for having received some cop- 
ies of the reprints of Mr. Rex’s ar- 
ticle which was published in the 
September-October issue of MET- 


(Daeonstrate IF you are using cast alloy tubes, 1 | AL TREATING and was entitled 
Ee - Thi Pier ct i tm ae “What the Commercial Heat Treat- 
IS 


ll-sheet all js ith di : , : 
scliiiag cae Ge a on ing Industy Would Like to Have 


bends, we can frequently save our customers this the Industrial Heating Equipment 

important cost. Records of scores of installations show PSC “Thin Wall” tubes are giving much Manufacturers Develop.” Mr. Ip- 
longer service life. For instance, Michigan Malleable Iron Co. reports: ; 
“We show an average life of over 3% years for your fabricated tubes, 
which is about double our experience with cast alloy tubes”. In PSC “The Industrial Heating Equip- 
tubes the return bends are of the same metal and thickness as the legs, 7 Ty @ ment Association greatly appreci- 
promoting uniform flow of gas and minimizing carbon build-up and conse- ! ; 
quent burn-out. Precision-assembled in any design or dimension. Also airs . : : . 
sheet-alloy heat-treating retorts and covers, boxes, baskets, fixtures, ia! crosity im supplying us with re- 
tubes, etc. We invite your inquiries, > he i prints of your article appearing in 
Send } PSC HA. t-Inect Catalog 54 ~~! METAL TREATING on the sub- 
ject of your talk at our Hot Springs 

meeting last May. You can be sure 


THE PRESSED STEEL CO. Wilkes-Barre, Pa that your good suggestions for im- 


sen said in part: 


ates your thoughtfulness and gen- 
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YOU’RE SURE OF CLEAN, BRIGHT PARTS 
WHEN YOU USE SUN QUENCHING OIL 1] 


The success of your bright quench depends largely on the oil you 
use. Partial breakdown of an oil in service results in dirty parts. 
Many times, even a new oil causes failures by staining parts. 


High-quality Sun Quenching Oil 11° will give you clean, 
bright parts from the time you put it in your tank. And, be- 
cause of high thermal stability, Sun Quenching Oil 11 will 
continue to give you clean bright parts for long periods. 


Most economical because of its low initial cost and long life, 
Sun Quenching Oil 11 gives uniform quenching in any system. 
A high flash point eliminates fire hazards. 


For complete technical information on how Sun Quenching 
Oil 11 can assure you of clean, bright parts, see your Sun 
representative or write for free Technical Bulletin 29. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY 


PHILADELPHIA 3, PA. esun on eo. 


IN CANADA: SUN Oll COMPANY UMITED, TORONTO AND MONTREAL 
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FREE TECHNICAL BULLETINS 


The following free technical bulletins on Sun 
Quenching Oils are available: Sun Quench- 
ing Oil 11 (Bulletin 29); Sun Quenching Oil 
Light (Bulletin 37); Sunquench 78 (Bulletin 
45). Also, pamphlet entitled, “Sun Quench- 


ing Oils.” 
Write to SUN O1L COMPANY, 
Philadelphia 3, Pa., Dept. MR-3. 


«SUNOC 


*TRADE-HarK 
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NEW MULTI-PURPOSE 
HEAT TREAT UNIT 


Gas-Fired Radiant Tube 
Controlled Atmosphere 


This is a forced convection 
semi-automatic furnace with out- 
standing performance and “eye 
appeal.” It is for hardening, car- 
burizing, carbonitriding, martem- 
pering, etc., providing uniform 
results with minimum distortion, 
bright scale-free finish, and close 
control. 
Furnace and quench chambers 
are never open to room atmos- Vm» 
phere during operation. Doors cr 


and elevators are pneumatically OU e 
powered. Furnace operation is {DFC} 


automatically controlled with a 


quick change-over from any D NVER FIRE CLAY 
ompany —_— 


process to another. Write for 
literature or quotation. 





2301 BLAKE STREET © DENVER, COLORADO 





BOSTON SALT LAKE CITY + £4 PASO + ALSVUQUERQUE 


Klein-Farris Co. 
: KANSAS CITY, MO. OAKLAND 
Sun npenis Seve. Central Stotes Equip. Co. Russo Foundry Equip. Co. 
CHICAGO 18 West 43rd St. 3882 Fairway Ave. 


Abbott Corporation 
808 West Erie St. LOS ANGELES OMAHA ileal aie 
Automatic Inst. Service Co. Fuchs Mach. upply Co. 
i Morgan Co. 7807 So. Compton Ave. 2401 No. 11th St. 
—e er PITTSBURGH 


HOUSTON C. C. Schroeder & Associat John E. Figner Co. 
McArdle Equipment Co, 4i04 W. Greenfield Ave. 1123 La Clair Ave. 


5724 Navigation Blvd. 
INDIANAPOLIS MINNEAPOLIS ST. LOUIS 
American Steel Prod. Co. Shea-Brownell Co. 


Loy Instrument Co. 
2333 'N. Sheridan Ave. 2828 Lyndale Ave. South 3903 Olive Street 





Tempilstiks 


quick, simple, 
accurate way to tell 
temperatures 


It's this simple: 

mark the workpiece 

with the proper 

Tempilstik®°. When 

the mark melts, the 

specified temperature 

* has been reached. 

working 

temperatures 


FREE —Tempill® “Basic Guide 
to Ferrous Metallurgy" 
— 16%” by 21” plastic-laminated wall 
chart in color. Send for sample pellets, 
stating temperature of interest to you. 


Metal & Thermit COrp. 100 e. czne street, new vork 17, 0.¥. 








proving the products and services 
of our membership will be care- 
fully reviewed by the key personnel 
of member companies. May you be 
compensated for your fine work at 
least in part by the improvements 
in heating equipment that your 
good suggestions will bring about.” 


Congratulations! 

We have been informed that on 
March 3, Jack Benedict of Bene- 
dict-Miller Inc., Lyndhurst, New 
Jersey, was married to Miss Anne 
Lewis of Radnor, Pennsylvania in 
St. Martin’s Church, Philadelphia, 
Pennsylvania. After a two-week 
honeymoon they will reside in Es- 
sex Fells, New Jersey. 


New Agency 

J. W. Rex Company of Lans- 
dale, Pennsylvania, has named 
John T. Hall and Company of 
Philadelphia to handle Advertis- 
ing and Public Relations. Mr. Jack 
H. Goodyear, vice-president of J. 
W. Rex Company, announced the 
appointment and said that it was 
effective January 1, 1956. The new 
agency replaces the Readinger Cor- 
poration, also of Philadelphia. 





WANTED 
HEAT TREATING FURNACE 


Rotary carburizing furnace. Capacity 1000 
Ibs. per hour. Gas fired. 


METLAB COMPANY 
1000 E. Mermaid Lane, Philadelphia 18, Pa. 











FLEXIBLE 
POWER 
STRAIGHTENING 
id 13}) 3) 


@ INCREASE PARTS 
PER HOUR 


® MAKE MONEY 
GForeral Wig. Co. 


FARNSWORTH 
DETROIT 11, Mich. 
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Flame hardening set-up shows an application 
of Selas “Superheat” burners at the Wiedermann 
Machine Co., Philadelphia. With burners 


grouped like this, high temperature effects are 
intense. In this service, Inconel jackets give 
5 times the life of any other alloy tried. 


Sheathed with Inconel 
“Superheat” Burners last 5 times longer 


“Inconel shells 

mean big savings 

* for our customers,” 
Selas says 


These “vest- pocket” Selas furnaces 
blast out heat at rates on the order of 
2000 feet per second . . . 40,000,000 
BTU / ft’. Jet action is so strong, work 
pieces are sometimes heated, formed, 


and delivered by thermal impact alone. 


Metal burner shells used to burn out 
fast. In one severe application, jackets 
averaged only 100 hours. Now, Inconel 
sheathing gives a minimum of 500 
hours. 

“In this operation (surface harden- 
ing)” says Selas, “Inconel shells cut 


costs approximately 70%. 
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What's hot in your shop? 


Whatever it may be, chances are, 
Inconel can handle it. Here are three 
reasons why: 


1. Inconel stays usefully strong 
up to 2100°F., resists thermal 
shock. 

2. Inconel resists oxidation, hy- 
drogen embrittlement, many 
other types of corrosion. 

3. Inconel is easy to form, ma- 
chine, weld...available in all 
commercial forms. 


A new Inco book- 

let, “Keep operat- 

ing costs down, 

when tempera- 

tures go up” sug- 

gests many ways 

to use Inconel and 

other Inco heat resisting alloys effec- 
tively. Dozens of types of equipment 
shown. Write for a copy. 


The International Nickel Company, inc. 


67 Wall Street New York 5, N. Y. 


shen, Nickel Alloys 


—— 


Tent mate 











Inconel » « « for long life at high temperature 
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rgliators .§ 


improve Quenching 


. by greatly increasing the heat extracting 
power of quench baths 


a 


Sketches show two recs 

tangular tonk installa- 
tions. Devine agitators ore engi- 
neered for a!! types of tanks 
ond opplicotions. 


Agitation Improves Quality... 


INCREASED TENSILE STRENGTH 
INCREASED YIELD STRENGTH 
GREATER DEPTH OF HARDNESS 
UNIFORM MICROSTRUCTURE 


Devine agitators are sturdy, com- 
pact, self-contained . . . Easy to 
install, detach and maintain. They 
speed up quenching, improve the 
quality of steel and machinability 
of products. Consult Devine about 
the correct number, size, type and 
positioning of agitators for your 
tanks, quenchants, and specific re- 
quirements. 


. DEVINE MFG. CO. 


A. M. Cox, President 


49th Street and A.V.R.R. Pittsburgh 1, Pa. 


_ There's More Than One Kind 
of Plating Basket and Heat 
Treating Fixture and 


WIRETEX MAKES 
THEM ALL! 


Just Two Examples: 


(A) Carries 2¥2 ton load 
into a pit furnace. 
2,200 F temp. Three 
units, each 3442” x 
=. 


CALL WIRETEX 


for all your * Baskets 

* Muffies * Screens 

¢ Fixtures * Grids 

* Racks * Large or Small 
* One or a Million 

* To resist heat, acid, 
abrasion or exposure .. . 
in every weave, 

metal or alloy. 


(B) Nitriding process bas- 
ket for temp. to 2,000 
F. 27” x 12” deep 
each, 
r~ 


e 
es 
© 
e 
oe 
€ 
a 
a 
3 
3 
o 
e 
a 
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Specialists in Processing 
Carriers Since 1932 


i mig. CO. 16 Mason St. 


Bridgeport 5, Conn. 

















Use Proved High Temperature Heat-Treating 


PERECO 
Flectric FURNACE 


A 
General 
Purpose 
Furnace 


For All 
Temperatures 
Up to 2700° F. 


MODEL 
FG-430 


Clean electric heat for the 

full range of heat-treating 

needs, with a roomy work 

chamber of 14” w. x 24” d. x 

12” h. Gas tight case. Wedge- 

fit counterbalanced foot - operated 
door. Full range of controls in 
handy reach on separate panels. 


also 
Standard 
or 
Special 
Furnaces 
for 
Temperatures 


from 450° 
to S000° F. 


Write Today Telling Us of Your Needs 


PERENY EQUIPMENT CO. 


Dept. O, 893 Chambers Rd., 
Export Office: Bessemer Bidg., 





Columbus 12, Ohio 
Pittsburgh 22, Pa. 
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Cost Cutting 
Way 


\rravstst® 

! sass 

yaxpsnwe | This 

' Handbook 

coats OY tells you 
HOw! 


For extreme case hardness where distortion from heat pre- 
sents a critical work factor, the revolutionary new process 
that is explained in this handbook will greatly reduce finish- 
ing costs. 


\ 





Neen” 


Send for your free copy today! 


OIL WELL SUPPLY DIVISION 
UNITED STATES STEEL CORPORATION 
Oil City, Pennsylvania 


Licensor for the 
© NITROCYCLE PROCESS 


o-N tt & DD sy ee 6S Ss ¥ £25 





7 Welding Rod 
RA 330-80 


FOR ARC WELDING 


RA 330 
35% Ni - 15% Cr- 114% Si 


HEAT RESISTING 
ALLOY 


Especially developed for use on the high silicon 
35% Nickel—15% Chromium RA 330 heat resisting alloy 
CRACK-FREE weld deposits without 
preheat or post-heat 
GOOD ARCING and handling characteristics 
WELD DEPOSITS free of 
porosity and slag inclusions 
Suitable for welding both cost When you next fobricote a fix- 

ture or furnace port, try the new, 
linfor- imp d teom of RA 330 alloy 
mation on the RA330-80 electrode. and RA 330-80 orc rod. 
Stocked and distributed exclusively by 
your heot resisting olloy speciolists 


SEND FOR OUR MONTHLY STOCK LIST 


fresco Musars 


RA 310 25% Gr-20% Hi 
35% Ni-15% G-1%% Si RA 490 7% G 
W%G-12% MRA AHS 7% G 


Paseo bars hc. 


Hhat and Convsin Resistant (Alby 


TEL WALNUT 1.4462 








48'S BELLEVUE AVENUE. DETROIT 7, MICHIGAN 


mG 


for All Your “Rockwell Testing” Needs 


CLARK Diamond Cone Penetrators 
are exactly right for your “Rock- 
well” hardness tester, whether or 
not it bears the CLARK name. 
Every step in their manufacture, 
from careful diamond selection to 
expert lapping, leads to a precision 
product that will give you precision 
results. Yet CLARK Diamond Pene- 
trators cost surprisingly little. 


CLARK Steel Ball Penetrators, for 
accurate “Rockwell testing” of un- 
hardened steel, cast iron, brass, 
bronze, and similar materials, are 
available in all standard sizes. 

° 
CLARK Test Blocks, in various 
hardness grades, provide a quick, 
sure, and simple method of check- 
ing the accuracy of your “Rockwell” 
type hardness tester. 

Write today for descriptions 
and prices. 


CLARK INSTRUMENT, INC. 


10203 Ford Road @ Dearborn, Mich., U.S. 

















Installation of Wiegand Chain Curtain 61) ft. wide by 3 ft. 
long in the charging end ofa conveyor heat treating furnace. 
A constant op 9 Pp e of 1650° F is maintained. 


HEAT IS MONEY— 
SAVE IT WITH 


WIEGAND CHAIN CURTAINS 


Every heat treater knows that contro! of heat —< efficient use of it 
is the answer to mony basic heat treating 

Wiegand Chain Curtains, — ve A, ee ‘Codd Co., Baltimore, 
Md., when used to cover oven — wherever solid 
doors ore impractical, result in “sebstontiol i savings ond more 


uniform f 
Available in sizes to. your specifications and for temperatures | am 
~ Be. 1750 degrees, these chain curtains have proved them 
in 3 great variety of furnace and oven installations during 
the past 40 yeors. 
Write for Our Booklet “Chain Furnace Curtains” 


E. J. CODD COMPANY 


700-2 South Caroline Street 
Baltimore 31, Maryland 
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For your copy circle 


the number on the 


Readers’ Service Card 








HEATING EQUIPMENT 
SUGGESTIONS 
The J. W. Rex Company, Lans- 
dale, Pennsylvania, has announced 
the availability of an 8-page reprint 
of Mr. Rex’s article 
published in METAL TREAT- 
ING and is entitled “What the 
Commercial Heat Treating  In- 
dustry Would Like to Have the 
Industrial 
Manufacturers Develop”. 
This is the printed form of an 
address which Mr. Rex delivered 


which was 


Heating Equipment 


at the Spring meeting of the In- 
dustrial Heating Equipment Asso- 
ciation, Inc. last year. 


For further information circle No, 11 


SALT BATH CARBURIZING 

The American Cyanamid Com- 
pany, New York, N. Y., has an- 
nounced the availability of an 8- 
page reprint of Mr. E. N. Case’s 
article entitled “A Review of Salt 
Bath Carburizing” which was pub- 
lished in METAL TREATING. 

It contains a good analysis of 
some of the outstanding advances 
that have been made in the field of 
liquid carburizing as a method of 
surface hardening. 


For further information circle No, 12 


METAL FINISHING SYSTEMS 

Recently published is Despatch 
Oven’s new 16-page color bulletin 
on metal finishing systems. 

It is generously illustrated with 
photographs, drawings and dia- 
grams. It contains suggestions on 
modern ways to achieve better fin- 
ishes at lower cost, faster produc- 
tion and smoother handling of nu- 
merous products such as power 
tools, automobile frames and_re- 
frigerators. 
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Despatch refers to its bulletin 
“not as a catalog but as a func- 
tional representation of answers to 
your problems in metal finishing.” 

Discussion of “completely en- 
gineered” finishing systems is direc- 
ted to the plant manager, the chiel 
engineer and the maintenance en- 
gineer as well as the production 
engineer. 


For further information circle No, 13 


FABRICATOR’S HANDBOOK 

Steel 
recently 

Fabricator’s 


Company of 
America has published 
“The Handbook.” 
This 162-page book is designed to 


Crucible 


aid the fabricator of stainless steel 
parts and products. 

There are seven sections to the 
book dealing with forming opera- 
tions, machining operations, etc., 
and Section 5 deals with the heat 
treating, pickling, and scale re- 
moval of stainless steels. 


For further information circle No. 14 
TOOL STEEL BULLETIN 


Crucible — Steel 
America has announced the avail- 


Company of 


ability of a newly-revised 44-page 
book entitled “Tool Steels for the 
Non-Metallurgist.”” Written to pre- 
sent a practical understanding of 
tool steels without being overly 
technical, the text is confined to 
direct, familiar phrases. It is in- 
tended to familiarize the non-met- 
allurgist with the six basic classi- 
fications of tool steels, enabling him 
to better handle the numerous 
grades within the general classifi- 
cations. 

Properties of the various types 
of tool steels are discussed and gen- 
eral recommendations are made as 
to which type of application is most 


suitable for each classification, The 
book points out that final choice 
of a tool steel should, of course, be 
determined by actual job  experi- 
ence. 

In addition to a discussion of 
basic tool steel types, the book also 
discusses heat treating technique, 
and includes tables of pertinent 
information. 


For further information circle No, 15 


NICKEL PLATING 

An_ illustrated 20-page instruc- 
tion manual on bright nickel plat- 
ing by the Nickel-Lume process is 
offered by Hanson-Van Winkle- 
Munning Co., Matawan, N. J. 

Three techniques for electro-de- 
positing are described: Type I, for 
use in still tanks or with conveyors 
where work loads are in mild mo- 
tion; Type II, for use with air agi- 
tation; and the Barrel process for 
plating in cylinders. 

The manual explains the prop- 
er bath preparations for these pro- 
cesses, the converting of existing 
baths to Nickel-Lume, and the el- 
fect of the important constituents. 
Solution purifica- 
tion, handling of equipment and 


maintenance, 


materials are discussed. Analytical 
procedures, for all of the constitu- 
ents, including the addition agents, 
are outlined. 

Plating of special 
such as marine hardware, automo- 


equipment 


bile bumper guards, surgical in- 
struments (which can be sharpened 
alter plating), electric irons, toast 
ers and grills which must retain 
their bright finish after extreme 
temperature changes, is fully de 
scribed and illustrated. 


For further information circle No. 16 
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EQUIPMENT and MATERIALS 
DIRECTORY 


AGITATORS 


J. P. DEVINE <9 om co. 
49th Street and A. V. R, 
Pittsburgh 1, AAA 


x * * 
HEAT TREATING FIXTURES 


E. J. CODD COMPANY 

700 S. Caroline Street 
Baltimore 31, Maryland 
GENERAL ALLOYS COMPANY 
367-405 West First Street 
Boston 27, Massachusetts 
INTERNATIONAL NICKEL CO., INC. 
67 Wall Street 

New York 5, New York 
MISCO FABRICATORS, INC. 
1999 Guoin Street 

Detroit 7, Michigan 


THE PRESSED STEEL COMPANY 
Wilkes-Barre, Pennsylvania 


ROLLED ALLOYS, INC. 
4815 Bellevue Avenue 
Detroit 7, Michigan 
ROLOCK INC. 

1232 Kings Highway 
Fairfield, Connecticut 
STANWOOD CORP. 

4825 W. Cortland 

Chicago 39, til. 

WIRETEX MFG. CO., INC. 


16 Mason Strect 
Bridgeport 5, Conn. 


x * * 
CLEANING EQUIPMENT 


PANGBORN CORPORATION 
Hagerstown, Maryland 


x * * 
FABRICATION 


(Heat & Corrosion Resistant) 
WIRETEX MFG. CO., INC. 
16 Mason Stree 


5, Conn. 


x * * 
FURNACES 


AMERICAN GAS FURNACE CO. 
Street 


DENVER FIRE CLAY COMPANY 

2301 Blake Street 

Denver, Colorado 

oon FURNACE — 

Woodbine Ave 

Cowen 28, Michigan 

at FUEL ENGINEERING CO. 
8 Buchanan Street 

Rockford Ilinois 


HEVI DUTY ELECTRIC COMPANY 





MARCH-APRIL 1956 


INDUSTRIAL HEATING EQUIPMENT CO. 
Fremont Place 
Detroit 7, Michigan 


IPSEN INDUSTRIES, INC. 
717 S. Main Street 
Rockford, Illinois 


LUNDBERG ENGINEERING CO. 
2466 W. Hubbard Street 
Chicago 12, Hlinois 


PERENY EQUIPMENT CO. 
893 bers Road 
Columbus 12, Ohio 


SARGEANT & WILBUR, INC. 


185 Weeden Street 
Pawtucket, Rhode Island 


= & @ 
FURNACES (Salt Bath) 


AJAX ELECTRIC CO. 
940 Frankford Avenve 
Philadelphia 23, Pa. 


THE A. F. HOLDEN CO. 


14341 Schaefer Highway 
Detroit 27, Mich. 


x * * 
GASES 


ALLIED CHEMICAL AND DIE CORP. 
oy eng! — 

40 Rector $ 

New York oN New York 


ARMOUR AND COMPANY 
yg DIVISION 


31st Street 
Chicago, Ilinois 


x * * 
GAS GENERATORS 


HEV! DUTY ELECTRIC COMPANY 
Mil kee 1, Wi ; 





LINDBERG ENGINEERING CO. 
2466 W. Hubbard $ 

Chicago 12, Illinois 
SARGEANT & WILBUR, INC. 


185 Weeden Street 
Pawtucket, Rhode Island 


x * * 
HEATING ELEMENTS 
(Non-Metallic ) 
NORTON COMPANY 
Worcester 6, 
x FF & 
NITRIDING 


UNITED STATES STEEL CORP. 
OL WELL SUPPLY DIVISION 
Oil City, Pennsylvania 


x * * 


IMPREGNATION 
EQUIPMENT 


‘ACTURING CO. 


J. P. DEVINE MANUF 
, FFAS 


Pittsburgh 1, Pennsylvania 


METAL FINISHING 


ARTHUR TICKLE ENGINEERING WORKS, INC. 
23 Delevan Street 
Brooklyn, N. Y. 


x * * 
QUENCHING OILS 


E. F. HOUGHTON & CO. 
303 W. Leh Avenue 
Philadelphia 33, Pennsylvania 
PARK CHEMICAL COMPANY 
8076 Military Avenue 
Detroit 4, Michigan 

SUN OIL COMPANY 


Industrial Products Department 
Philadelphia 3, Pa. - 


x * * 
REFRACTORIES 


DENVER FIRE CLAY COMPANY 
2301 Blake Street 
Denver, Colorado 


NORTON COMPANY 
Worcester 6, Mass. 


xk * 
SALTS 


AMERICAN CYANAMID COMPANY 
— CHEMICALS SECTION 


efeller Plaza 
New York 20, New York 
HOLDEN CO. 
14940 eo Highway 
Detroit 27, Mich. 

E. F. HOUGHTON & CO. 
303 W. Lehigh Avenve 
Philadelphia 33, Pennsylvania 
PARK CHEMICAL COMPANY 
8076 Mil Avenue 


2 2 ® 
STRAIGHTENING 
EQUIPMENT 

GENERAL MANUFACTURING COMPANY 
6437 Farnsworth 
Detroi: 11, Michigan 
ee = @ 
penne soos CONTROLS 


IPSEN INDUSTRIES, 
treet 


b 
New York 17, New York 
CLARK INSTRUMENT, INC. 
10203 Ford Road 
Dearborn, 


x * * 
TOOL STEELS 


BETHLEHEM STEEL COMPANY 
Bethichem, Pennsylvania 

COUCIRLE ZTEEL COMPANY OF AMERICA 
Pittsburgh, Pa. 





ADLOGK 


Sgn, ALLOYS 


FABRICATED 


HOURLY COST 


EVIDENCE 
PILES UP... 


it pays WELL to switch to NEU-POTS 


ROLOCK’S WELDED-FABRICATED NEUTRAL SALT POTS 


Occasional good ‘‘case histories” are fine . . . but here we have 
practically ALL the people who now use NEU-POTS reporting 
many times previous service life. For example: 

A screw manufacturer. Operating temperature, 1550° to 1600", 
16 hours per day. Idling temperature, 1350° to 1400°, 8 hours per 
day. NEU-POT service, 5616 hours . . . cost, less than 6¢ per hour. 

A heat treating and brazing shop. Operating temperature, 1500' 
to 1550°. NEU-POT service, 3300 hours with “no end in sight.” 
Cost to date, 13¢ per hour. 

A stamping manufacturer. Previous average life of pots, 165 
hours at a cost of over 54¢ per hour. NEU-POT life on same job, 
already over 1000 hours at average hourly cost of 341/4¢. 

There are, of course, some very good reasons for such success 
with NEU-POTS. Rolock methods and skills in welded fabrication 
of high heat-resistant alloys develop the full advantages of this 
type of construction, while solving previous tough problems such 
as joint leakage. Special X-ray inspection procedures on each indi- 
vidual pot before shipment furnish a positive extra safeguard. 

Because some neutral salt pot users are hard to convince . . . 
till they make their own tests . . . we give special attention to 
first orders. Why not send yours in today? 


SALES AND SERVICE REPRESENTATIVES FROM COAST TO COAST 
ROLOCK INC., 1232 KINGS HIGHWAY, FAIRFIELD, CONN. 


JOB-ENGINEERED for better work 


Easier Operation, Lower Cost 


INDEX TO ADVERTISERS 
AND THEIR 
ADVERTISING AGENCIES 


Advertiser Page 


Ajax Electric Company 5 
Agency—The Harry P. Bridge Company 

Allied Chemical and Die Corp. (Nitrogen 
Division) 30 
Agency—G. M. Basford Company 

American Cyanamid Company (Metal 
Chemicals Section) Outside Back Cover 
Agency—Hazard Advertising Company, Inc. 


American Gas Furnace Company 
Agency—Advent Associates, Inc. 


Armour & Company (A ia Division) 
Agency—Foote, Cone & Belding 





Bethlehem Steel Company 
Agency—Jones & Brakely, Inc. 


Clark Instrument, Inc. 41 
Agency—Whipple & Black Advertising Company 


Codd, E. J., Company 4) 


Crucible Steel Company of 
America Inside Back Cover 
Agency—G. M. Basford Company 

Denver Fire Clay Company 38 
Agency—Gray & Company, Inc. 

Devine Mfg. Co., J. P. 40 
Agency—William Cohen, Advertising 


Eclipse Fuel Engineering 
Agency—Howard H. Monk & Associates 


General Alloys Company 
Agency—Robert Hartwell Gabine 


General Manufacturing Company 
Agency—F. B. Hubert Advertising Counselors 


Hevi Duty Electric Company 33 
Agency—Camm, Costigan, Inc. 


Holden Company, 
The A. F. Inside Front Cover 


Houghton & Co., E. F. 25 
Agency—Beaumont, Heller & Sperling, Inc. 


Industrial Heating Equipment Company 12 


International Nickel Company 39 
Agency—Marschalk & Pratt 


Ipsen Industries, Inc. 
Agency—Hugo Wagensci!l & Associates Co. 


Metal & Thermit Corporation 38 
Agency—RAF Advertising, Inc. 
Metal Treating Institute 22-23 


Misco Fabricators, Inc. 26 
Agency—L. Charles Lussier, Inc. 


Norton Company 
Agency—James Thomas Chirurg Co. 


Pangborn Corporation 
Agency—Vansant, Dugdale & Co. 
Pereny Equipment Company 
Agency—Wheeler, Kight & Gainey, Inc. 
Pressed Steel Company, The 
Agency—Wilbur A. Myers 
Rolled Alloys, Inc. 
Rolock, Inc. 
Agency—-Robotham & Peck, Inc. 
Sargeant & Wilbur, Inc. 
Agency—George T. Metcalf Co. 
Stanwood Corporation 
Agency—Tri-State Advertising Co. 
Sun Oil Company 
Agency—Ruthrauff & Ryan, Inc. 
Arthur Tickle Engineering Works 28 
Agency—Ritter, Sanford & Price, Inc. 


United States Stee! Corp. 
(Oil Well Supply Division) 4l 
Agency, Batten, Barton, Durstine & Osborn 


Wiretex Manufacturing Company, Inc. 40 
Agency—Bass & Company, Inc. 
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still the winner 


REX 


The winner and still champion after fifty years is 
Crucible’s REX high speed steel. And now it’s better 
than ever! Recent improvements in manufacturing 
processes have given even higher quality and greater 
uniformity to every one of its properties. 

Why not shop test the new REX yourself? Test it 
for size, structure, response to heat treatment, fine 
tool performance. Give it any test you wish. You'll 
see why it is today, as it has always been — the stand- 
ard by which all other high speed steels are compared. 

Ask for REX by name at your local Crucible ware- 
house. Or order it directly for prompt mill delivery. 
And for information on REX, and the other Crucible 
special purpose steels, send for the Crucible Publica- 
tion Catalog. Crucible Steel Company of America, The 
Oliver Building, Mellon Square, Pittsburgh 22, Pa. 





C 8 U C j 3 LE} first name in special purpose steels 
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warp-free heat treating... 


Craftsman Rotary Power Lawnmowers are sold exclusively by 
Sears, Roebuck & Co., and are made by Newark Stove Co., 
Newark, Ohio, a Sears subsidiary. Uniform heating in AEROHEAT 
1200 and 300 baths prevents warping of carefully balanced 
blades during heat treatment. 


Sears, Roebuck & Co. austempers rotary 
lawnmower blades to 42-50 Rockwell C in 
AEROHEAT 1200 and 300 
heat-treating compounds 


Sears wanted minimum distortion 
when heat treating these blades, so 
they chose the salt bath technique. 
For long bath life and simple 
trouble-free operation as well, they 
chose AEROHEAT 1200 and 300 heat- 
treating compounds. 

Blades of SAE 1065 steel are aus- 


tempered warp-free to 42 to 50 
Rockwell C from Arroueat 1200 at 
1550°F, quenching in AEROHEAT 
300 at 650°F. Giving a neutral bath, 
AEROHEAT 1200 contains a built-in 
rectifier to prevent carburizing or 
decarburizing the steel. The AEno- 


HEAT 300 bath is a stabilized nitrate- 


nitrite mixture of high chemical 
purity, ideal for low-temperature 
operation. 

Put low-cost, high-control salt 
bath treating to work for you now. 
For full details, or prompt service 
from our staff technical experts, 


check the coupon below. 





CYANAMID __ 





Cyanamid’s heat treating compounds include: 


AEROCARB* Carburizing Compound 
AEROCASE® Case Hardening C d 


P 


AEROHEAT® Heat Treating Compounds 





Other products for metal processing include: 
AEROMET* Metallurgical Additive 

Metallic Stearates 

Surface Active Agents 


Acids and other Heavy Chemicals *Trade-mark 


AMERICAN CYANAMID COMPANY 


30 Rockefeller Plaza, New York 20, N. Y. 
} Send data sheets on Arnoneat 1200 and 300 
Have technical representative call 
Name Position 
Company 


Address. 


in Canada: North American Cyanamid Limited, Toronto and Montreal 














